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FOREWORD 

tr 
This r e v i s i o n  is  submit ted as r equ i r ed  by Report  505 i n  t h e  Data S u b m i t t a l  

Zocunent ,  NSP-63-22. 

Docment ESP-62-22, t h e  Checkout and h u n c h  Plan is  now S e c t i o n  1, of 

Launch Opera t iona l  Test Plan; which is Report  505 i n  Data S u b m i t t a l  Document 

r Previously l i s c e d  as 3 q o r - t  501 i n  3ata S u b m i t t a l  

NSP-63-22. 

The Checkout and h u n c h  P l a n  i s  a p l ann ing  a i d e  c a v e r i n g  typical o p e r a t i o n s  

f o r  all f l i g n t s .  

i nc luded .  

Sequence of even t s  f r o m  rece:, of s t a g e  through l aunch  are 

Act iv i t ies  i n  each f u n c t i o n a l  checkour. z r e a ,  i n c l u d i n g  time spans 

and schedules  are detal:ed. I n  a d d i t i o a  aata r eqz i r emen t s ,  3ata a c q u i s i t i o n ,  

C O ~ T ~ ~ ~ C G  sys;ess r 'ucct ions,  I ange supFort  ana p o s t  f l i g h t  opera, ions are 

d e s c r  ;bed. 
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Secciori 1 

The RIFT Program w i l l  provide a n  eva lua t ion  o f  o p e r a t i n g  c h a r a c t e r i s t i c s  and 

problems of nuc lea r  r o c k e t  propuls ion i n  a s p a c e - f l i g h t  environment. 

RIFT s t a g e  w i l l  be f l i g h t - t e s t e d  as a p o t e n t i a l  t h i r d  s t a g e  of an  advanced 

S a t u r n  v e h i c l e .  

F l i g h t  t es t  program o b j e c t i v e s  as l i s t e d  i n  t h e  RIFT I n t e g r a t e d  Test Plan are: 

The 

1. Eva lua te  t h e  o p e r a t i o n  and c h a r a c t e r i s t i c s  of t h e  NERVA eng ine  system 

during a l l  phases of f l i g h t .  

Demonstrate t h e  s t r u c t u r a l  i n t e g r i t y  of the NERVA engine sys t em-dur ing  

t h e  launch, boost and RIFT stage f l i g h t  phases.  

Demonstrate safe NERVA engine c o n d i t i o n s  d u r i n g  a l l  NAB, VAB, mobile 

arming tower, launch pad, f l i g h t  and p o s t  f l i g h t  t e s t  phases  t o  s a t i s fy  

a l i  n u c l e a r  s a f e t y  and range requirements .  

Zvaluate  t h e  XIFT s t a g e  systems, subsystems and components d u r i n g  a l l  

phases  of i n s p e c t i o n ,  checkout ana t e s t  a t  t h e  NM, VAB, mobile arming 

tower and ladrich pad t o  v e r i f y  s t a g e  f l i g h t  r e a d i n e s s  and c o m p a t i b i l i t y  

w i th  RIFT vehic le  systems. 

Evaluate  o p r a t i o n  o f  t h e  RIFT s t a g e  i n t e g r a t e d  systems, systems, subsystems 

and components i nc lud ing  performance, dynamics, guidance and c o n t r o l  a c t i o n  

\ 

2 ,  

3 .  

4. 

5. 

and c o m p a t i b i l i t y  w i th  both b o o s t e r  s t a g e s  from launch through f l i g h t  

t e rmina t ion .  

Demonstrate s a t i s f a c t o r y  and safe RIFT s t a g e  p re l aunch  and l aunch  o p e r a t i o n s  

c a p a b i l i t y  i n c l u d i n g  c m p a t i b i l i t y  with a i l  GSE. 

6. 

This  document p r e s e n t s  p re l imina ry  information on o p e r a t i o n s  and s u p p o r t  requirements  

f o r  the n u c l e a r  s t a g e  from i n i t i a l  r e c e i p t  through assembly, checkout,  launch, 

f l i g h t  o p e r a t i o n s  and p o s t - f l i g h t  ope ra t ions .  
' 0 



Sec t ion  2 

The RIFT f l i g h t  program w i l l  be conducted a t  M I I A .  

l i v e  S-N s t a g e s  and dummy second s t ages  are t o  be launched. The RIFT v e h i c l e  systems 

breakdown i s  shown i n  Fig.  m. z-;, 

Four RIFT v e h i c l e s  i n c o r p o r a t i n g  

3.1. N U C L W 2  &NGINE OPERATDIG CYCLcS 

A s i n g l e - t h r u s t  cyc le  of 600 seconds a t  100% power w i t h  a c n n t r o l l e d  shutdown i s  

planned f o r  t h e  f i r s t  f l i g h t .  

seconds a t  100% pok-er. 

c o n t r o l l e d  shutdown are planned f o r  t h e  t h i r d  f l i g h t .  

The second f l i g h t  w i l l  be i d e n t i c a l  excep t  f o r  1200 

Two c y c l e s  o f  100% power (SO0 seconds and 60 seconds) with 

Planning f o r  the fourth f l i g h t  

i n c o r p o r a t e s  a t h r o t t l i n g  froni LOO seconds a t  100% power t o  60 seconds a t  50% power, 

followed by 60 seconds at 10.0% power, t h e n  up t o  110% power fo r  60 seconds, back down 

,-- 
I t o  100% power f o r  60 seconds a n d  t e rmina t ing  i n  a hard shutdown. e 3 . 2 .  FLIGHT TilAJECTOEIIG 

The f l i g h t  t r a j e c t o r i e s  are p r e s e n t l y  uncergoing s tudy ,  and t h e  planned t r a j e c t o r i e s  

and Lxpact a r e a s  w i l l  be p re sen ted  a t  a l a t e r  d a t e  i n  S e c t i o n  b, Support, 

Requirements of t h e  b a s i c  document. 

t r a j e c t o r i e s  out  o f  X I U  f o r  safe  d i s p o s a l  i n  p r e s e l e c t e d  deep-ocean areas, 

A l l  t e s t  f l i g h t s  a r e  c u r r e n t l y  planned f o r  leb 
J 

S e l e c t i o n  

has n o t  been f i n a l i z e ;  

t y p i c a l  d u a l  t h r u s t  t r a j e c t o r y  i s  shown i n  F ig .  2-2. Nominal t r a j e c t o r i e s  f o r  t h e  

t h e r e f o r e  launch azimuth i s  not  given. A p i c t o r i a l  view of a 

C f i r s t  t h r e e  f l i g h t s  i n c l u d i n g  100% power c y c l e s  refererfed t o  t h e  and ground r ange  are 

shown i n  Fig.  S3.  
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Lockheed Missiles & Space Company i s  t h e  prime c o n t r a c t o r  f o r  t h e  S a t u r n  n u c l e a r  

s t a g e .  

provided by Westinghouse g lec t r ic  Corporat ion.  

The Aerojet-General  Corporat ion w i l l  p rovide  t h e  NKRVA engine,  w i t h  t h e  r e a c t o r  

Overall s t a g e  assembly and i n t e g r a t e d  checkout  w i l l  be  t h e  r e s p o n s i b i l i t y  of IMSC. 

3 
4.1. WCKHUu N U C W  SPACa, ?-zuGHAM 

Kuclear  Space Programs under Space Programs Div i s ion ,  a n  o p e r a t i n g  d i v i s i o n  o f  b c k h e e d  

I$i.ssil.es & Space Cornpaw, w i l l  be re spons ib l e  - under t h e  d i r e c t i o n  of  t h e  r e s p o n s i b l e  

NASA Organiza t ion  - f o r  ope ra t ions  i n  t h e  Nuclear  Assembly Bui ld ing  a t  MIU t o  

p e r f  o m  t h e  f o l lowizg  : 

A .  

b. 

Assenible ana check o u t  t h e  S-N s t a g e  

i n s t a l l  i n  t h e  S-N s t a g e  a n u c l e a r  engine provided by Aero je t -  

General .  

Less engine  and i n t e r s t a g e .  

c .  Check ou t  t h e  6-N stage less  i n t e r s t a g e  mechanica l ly  mated. 

Asseinbly Bu i ld ing  and o t h e r  RIFT-peculiar requi rements  of t h e  

remainder of Launch Complex 39 .  

f .  Manage t h e  Nuclear Assembly Bui ld ing ,  s u b j e c t  t o  d i r e c t i o n  o f  

t h e  r e s p o n s i b l e  NASA Organiza t ion  and, as s t a g e  i n t e g r a t i o n  

c o n t r a c t o r ,  coord ina te  and d i r ec t  t n e  a c t i v i t i e s  of Aero je t -  

General  i n  opera t ions  fo l lowing  delivery of  t h e  S-N s t a g e  t o  

VAL3 arid u n t i l  t h e  completion of t h e  f l i g h t  ope ra t ion .  
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i. 2. N U C L U R  SPACL PRUGRAiiS DETAIUU , W P O N S I B I L I T I l S  

2.2.1. CUSTODY &VU S E C V R I T Y  

The NSP Qual i ty  Assurance d i v i s i o n  M i l l  be r e s p o n s i b l e  f o r  r e c e i v i n g  t h e  S-N s t a g e ,  

components, and materials ana f o r  maintaining t h e i r  cus tody  and s e c u r i t y  from 

d e l i v e r y  a t  t h e  NSP r e c e i v i n g  dock u n t i l  t r a n s f e r  t o  NSF S t a g e  Test f o r  use i n  s t a g e  

assembly. Nuclear  materials are  excepted from t h i s  r e s p o n s i b i l i t y ;  t h e  NSP b a s e  

manager p e r s o n a l l y  w i l l  i n s p e c t  and r e c e i v e  such materials i n t o  custody,  s u b j e c t  

t o  i n s p e c t i o n  by t h e  Q u a l i t y  Assurance o rgan iza t ion .  NSP S t a g e  Test w i l l  b e  

r e s p o n s i b l e  f o r  cus tody  and s e c u r i t y  of s t a g e  components and mater ia ls  d u r i n g  

assembly i n t o  t h e  corr7,leted s t a g e  and f o r  t h e  s t a g e  as  a whole u n t i l  it i s  accepted  

and d e l i v e r e d  t o  iOC a t  t h e  agreed-upon pe r ime te r .  ESP qua l i ty  Assurance w i l l  b e  

r e s p o n s i b l e  f o r  ensu r ing  t h a t  on ly  accepted and c e r t i f i e d  components and materials 

are i s s u e d  t o  S t a g e  T e s t  f o r  use i n  s t a g e  assembly. 
3 

0 3 . 2 . 2 .  R E C E I V I X G  INSPECTION 

Nsp Q u a l i t y  Assurance w i l l  i n s p e c t  and c e r t i f y  a l l  m a t e r i a l s ,  components, and stage 

and engine  assembl ies ,  i nc lud ing  those f u r n i s h e d  as GTE; i n  accordance w i t h  procedures  

agreed t o  by NASA Q u a l i t y  Assurance.  

i n  bonded s t o r a g e  and u i l l  be segrazAted from 

Accepted m a t e r i a l s  w i l l  be k e p t  t h e r e a f t e r  

noninspected o r  r e j e c t e d  components 

and materials.  NSP Q u a l i t y  Assurance, af ter  Xater ia l  Review Board a c t i o n ,  will 

r e j e c t  unaccepted materials o r  components of vended o r  NSP manufacture. Opera t ions  

and procedures  w i l l  be  as approved by NASA Q u a l i t y  Assurance. 

3 
1). 2.3. CHII;CKOUT QUIPNLYT 

ESP Q u a l i t y  Assurance,  under o v e r a l l  s u p e r v i s i o n  of LoC/LVOU, w i l l  i n s p e c t ,  c a l i b r a t e ,  

and c e r t i f y  a l l  checkout  equipment used i n  S-N s t a g e  assembly and  checkout  a t  MIL4 

a t  t h e  fo l lowing:  

a .  Upon d e l i v e r y  

b .  Upon complet ion of i n s t a l l a t i o n  

c .  

d .  P rees t ab l i shed  per iods  

Upon complet ion of any mod i f i ca t ion  

3- i 



NSP S t a g e  Test, under o v e r a l l  supe rv i s ion  

ranove arid re i r i s ta i l  as riecessary a l l  checicout equipment. 

o f  LoC/LVOU, w i l l  ope ra t e ,  m a i n t a i n ,  modify, 

Nb? S t a g e  T e s t  w i l l  ensu re  

+ L " C  u,lab c n l y  c e r t l f l e d  cileckout equipment i s  used i n  the checkout  of  t h e  S-N s t a g e  
-a 

or  i t s  subsysrems o r  components. 
3 
Q .2.4. COPIP.INDIT A S S m  LY 

NsP S tage  Tes t  w i l l  assemble c e r t i f i e d  components i n t o  t h e  completed S-N s t a g e  us ing  

approved assembly procedures  and techniques.  

i ng  O r d e r  mod i f i ca t ions  on t h e  NSP - f a b r i c a t e d  s t a g e  and  components. Mod i f i ca t ions  

t o  t h e  nuc lea r  engine  assembly will n o t  be  made by NSP S t a g e  Test i f  such  

mod i f i ca t ions  are r e q u i r e d  after de l ivery  t o  NSP, t h e  engine  assembly w i l l  b e  

r e tu rned  t o  Aerojet-General  o r  Aero je t  General Corpora t ion  pe r sonne l  d i r e c t e d  by 

NSP 

Q u a l i t y  Assurance. 

It w i l l  a l s o  perform uncompleted Engineer- 

t o  perform <he mod i f i ca t ion ,  which w i l l  be  s u b j e c t  t o  r eaccep tance  by NSP 

NSP Q u a l i t y  Assurance w i l l  observe,  ver i fy ,  and certify a l l  

assembl ies  performed by S t a g e  Test as a c c e p t a b l e  and i n  conformance w i t h  s t a g e  a s p e c i f i c a t i o n s .  
3 6.2.5. SUBSYSTM kSSrL'yLBLY 

NSP S t a g e  Test w i l l  assemble s t a g e  components i n t o  S-N s t a g e  subsystems i n  

accordance w i t h  Qua l i ty  Assurance appraved methods and 'p rocedures .  

v e r i f y  t h e  f u n c t i o n a l  i n t e g r i t y  of each subsystem s u b j e c t  t o  s p e c i f i e d  a u d i t  p o i n t  

checks by NSP q u a l i t y  Assu rame  and/or NASA Q u a l i t y  Assurance.  Only Q u a l i t y  Assurance 

c e r t i f i e d  components and materials w i l l  be  used i n  subsystem assembly, and on ly  

c e r t i f i e d  and c u r r e n t l y  c a l i b r a t e d  checkout equipment w i l l  be  used i n  f u n c t i o n a l  

t e s t i n g  and measurement. 

S t a g e  T e s t  w i l l  

3 
6.2.6. STAtiii ASSEMBLY 

NSP S t a g e  T b r .  w i l l  assemble t h e  checked-out s t a g e  s u b p s t e m s ,  i n c l u d i n g  t h e  engine  

subsystem, i n t o  t h e  Y-N s t a g e ,  u s ing  qual i ty  Assurance approved methods and 

procedares .  S t a g e  Tes t  w i l l  perform system checkout  tes ts  s u b j e c t  t o  

check and f i n a l  acceptance  

i -e a u d i t  p o i n t  

by NSP Q u a l i t y  Assurance and NASA Q u a l i t y  Assurance p r i o r  

3 -3 



t o  d e l i v e r y  of t h e  assembled S-N s t age  t o  LOG. 

a Condit ion of Assembly f o r  Release and T r a n s f e r  (CART) meeting t o  affect  t h e  

NSP Q u a l i t y  Assurance w i l l  conduct 

'LB o f f i c i a l  t r a n s f e r  t o  we. 
3 
Oj.2.7. I N S T R W T A T I O N  

NSP Qual i ty  Assurance will v e r i f y  the  c a l i b r a t i o n  of a l l  i n s t r u m e n t a t i o n  components 

of t h e  S-N s t a g e  and i t s  subsystems p r i o r  t o  f i n a l  d e l i v e r y  t o  LOC. NSP S t a g e  Test 

w i l l  v e r i f y  t h e  f u n c t i o n a l  performance of i n s t r u m e n t a b n  du r ing  t h e  v a r i o u s  s t a g e s  of 

assembly and checkout and w i l l  a d j u s t ,  modify, o r  r e p l a c e  d e f e c t i v e  instrumentation on 

the s t a g e  only as r e q u i r e d .  NSP Stage Test w i l l  i n s t a l l ,  on ly  as a u t h o r i z e d  by 

Engineering Order, a d d i t i o n a l  i c s t rumen ta t ion  on t h e  s t a g e  e x c l u s i v e  of t h e  engine 

assembly. Aero j e t - t i ene ra l  w i l l  b e  r e spons ib l e  f o r  i n s t rumen t  adjustment ,  

mod i f i ca t ion ,  o r  replacement w i t h i n  t h e  engine subsystem. 
3 
4.2.8. VEHICLE ASSEMtrLY 

NSP S t a g e  T e s t  w i l l  a s s t s t  LOC during assembly and checkout .of t h e  RIFT Vehicle .  Any 

such work performed w i l l  be accepted by LOC Q u a l i t y  Assurance.  

.2.9. ARMING TO'dLR 

NSP S t a g e  Test will i n s t a l l  t h e  S-N s t a g e  ordnance frL. ..i the drid;:~; Cmer i n  accordance 

w i c j )  the U C  procedures  and methods. Components s o  i n s t a l l e d  w i l l  have been p r e v i o u s l y  

checked o u t  a n d  accepted by XSP Q u a l i t y  Assurance znd/or NASA Q u a l i t y  Assurance.  

I n s t a l l a t i o n  w i l l  be in spec ted  and accepted by WC Q u a l i t y  Assurance. 
'13 
6.2.10 LZ'JNCH PAU 

NSP S t a g e  T e s t  w i l l  assist  i n  f i n a l  checkout and launch of RIFT v e h i c l e s  as r eques t ed  

and d i r e c t e d  by LOC, b u t  on ly  i n  those f u n c t i o n s  which p e r t a i n  t o  t h e  S-N s t a g e  and 

engine.  Aerojet-General s i m i l a r l y  w i l l  p a r t i c i p a t e  i n  f i n a l  checkout and launch 

a c , t i v i t i e s  as reques t ed  ana d i r e c t e d  by IMSC/IGFC/UC. 

3-f  



3 . 3 .  AUOJLT-GUERAL CORPORATION 

Aerojet- t ieneral  w i l l  be r e s p o n s i b l e  f o r  t h e  fol lowing:  

a. 

Aeroje  t - C  

b. 

C .  

d .  

e. 

f. 

n 

On-schedule d e l i v e r y  t o  NSP of a n  instrumented engine 

assembly (GFi3) completely ready f o r  s t a g e  i n s t a l l a t i o n  

Uemonstration, t o  the s a t i s f a c t i o n  of NSP Q u a l i t y  Assurance,  

of t h e  conformance of t h e  engine assembly t o  a p p l i c a b l e  

s p e c i f i c a t i o n s  

P rov i s ion  of w r i t t e n  acceptance by NASA q u a l i t y  Assurance,  on 

behalf  of t h e  tioverriment, of t h e  eng ine  assembly 

Accomplishment o f  a l l  a p p l i c a b l e  engine m o d i f i c a t i o n s  p r i o r  t o  

d e l i v e r y  t o  NSP 

P a r t i c i p a t i o n ,  as required and d i r e c t e d  by NSP i n  s tage-engine 

mating, engine checkout, and i n t e g r a t e d  s t a g e  and system 

checkouts up t o  f i n a l  r e a d i n e s s  f o r  launch.  

Supe rv i s ion  and d i r e c t i o n ,  as t h e  nuc lea r  engine c o n t r a c t o r ,  of 

t h e  o p e r a t i o n s  of Westinghouse w i t h  r e s p e c t  t o  d e l i v e r y  and 

acceptance of t h e  engine n u c l e a r  subsystem and i t s  i n s t a l l a t i o n  

i n t o  t n a  engine 

g. P rov i s ion  f o r  Aerojet-General ' s  own r e c e i v i n g  i n s p e c t i o n  of t h e  

engine,  engine components, and engine i n s t r u m e n t a t i o n  and 

c a l i b r a t i o n  

Implementation of NSP/IX)C safety r e g u l a t i o n s  wh i l e  t h e  h. 

engine and nuclear  subsystem are  i n  t h e  cus tody  of Aero je t -  

t i ene ra l  

r a l  a l s o  w i l l  be r e spons ib l e  t o  t h e  ArX: f o r  t h e  s e c u r i t y  ana a c c o u n t a b i l i t y  

of n u c l e a r  materials i n  Aerojet-UeneralJs  cus tody  u n t i l  r e l i e v e d  of  c u s t o d y  i n  w r i t i n g .  

3-5 



S e c t i m  4 
STAGE CONFIGUIIATION 

4.1 I?l"RODUCTION - The S a t u r n  VN Launch Vehicle  ( R I F T )  w i l l  c o n s i s t  of three s t a g e s ,  an  in s t rumen t  u n i t  

end nnse f a i r i n g ,  a s  i l l u s t r a t e d  i n  F ig .  2-1. The f i rs t  s t a g e  w i l l  be powered by 

f ive  F-1 engines  u s i n g  l i q u i d  oxygen a n d  W-1 p r a p e l l a n t s .  

a dummy SI I .  

The second s t a g e  w i l l  be 
I 

The t h i r d  s t a g e  w i l l  be  povered hy t h e  LiVA engine u s i n g  l i q u i d  hydrogen 

p r o p e l l a n t .  Details  o f  t h e  t h i r d  s t a g e  ( S - N  s t a g e )  a r e  shown i n  Fig.  4-1. 

Guidance and cantrD1 o f  t h e  RIFT v e h i c l e  a r e  accomplished by equipment l o c a t e d  i n  t h e  

instrument  u n i t  ( I U ) .  

t h e  S-N s t a g e  and t h e  n3se f a i r i n g .  

i n s t r u m e n t a t i o n  and power equipment will a l so  be l a c a t e d  I n  t h e  I U .  

is cDnical  w i t h  a s p h e r i c a l  nose cap. Equipment o r  b a l l a s t  w i t h i n  t h e  nose f a i r i n g  

has not  been de f ined  y e t .  

The I U  w i l l  be a three f o o t  s l i c e  p h y s i c a l l y  l o c a t e d  between 

Vehicle t r a c k i n g  equipment and a s s o c i a t e d  

The n m e  f a i r ing  

A systems breakdown of t h e  RIFT v e h i c l e  and S-N s t a g e  is shown i n  Fig.  4-2. 

d e s c r i p t i D n s  a f  each system a r e  g iven  i n  t h e  concep tua l  des ign  dxumen t s :  Only a 

g e n e r a l  d e s c r i p t i o n  of each system is given i n  t h e  document. 

D e t a i l e d  

FDllowing paragraphs ' 

give d e s c r i p t i o n s  of t h e  belaw systems: 

XFJXVA system 
P m p u l s i o n  system 
S t r u c t u r e s  system 
E l e c t r i c a l  system 
T e 1 e c a m,un i c a t  i o n s ys  t e m 
F l i g h t  T e r n i n a t i m  & Separa t ion  system 
F l i g h t  C m t r o l  system 

4.2 i'XRVA SYSTEM 
The NERVA system a s  desc r ibed  i n  AGC 10095-KERVA Model S p e c i f i c a t i o n  is  a l i q u i d -  

p r o p e l l a n t  turbopump-f ed hDt-bleed nuclear  rDcket engine.  Liquid hydrogen is  

u t i l i z e d  as t h e  p r a p e l l a n t  and i s  suppl ied t o  t h e  r e a c t o r  and nozzle  assembly from 

a s i n g l e - i n l e t ,  s ing le -d i scha rge  c e n t r i f u g a l  pump u t i i i z i n g  a mixed f low i m p e l l a r  

w i t h  a s  i n t e g r a l  inducer.  The pump is d i r e c t l y  coupled t o  a t h r e e - s t a g e ,  a x i a l  flow 

impulse t u r b i n e .  

chamber assembly th rough  a hot gas  wrt l o c a t e d  i n  t h e  convergent s e c t i o n  of  t h e  nozzzle .  

The hot-bleed gas  i s  mixed w i t h  coolant gaseaus-hydrogen flow from t h e  r e a c t o r  dome 

(plenum) t o  r educe  t h e  t u r b i n e  d r i v e  

The t u r b i n e  d r i v e  i s  gaseous hydrogen bled from t h e  engine t h r u s t -  -. I 

gas t empera tu re  t o  t h e  d e s i r e d  o p e r a t i n g  level. 

Y - \  
- -_  
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4.3. PROmJLSION SYSTEN 

As shown i n  Fig. 
? r. 

Y-A .r t h e  P ropu l s ion  System is  broken down i n t o  

t h e  fo l lowing  subsystems .. 

Purge 
F i l l  and Urain 
P r e s s u r i z a t i o n  and Feed 
A l t i t u d e  Con t ro l  and Ullage Rocket 
Retro-Rocket 
Quipment  Environmental Con t ro l  

4.3.1. 

The p r o p e l l a n t  t anks  mus t  be  purged p r i o r  t o  i n i t i a t i o n  of p r o p e l l a n t  l oad ing .  

The o b j e c t i v e  is t o  reduce t o  a n  accep tab le  level  t h e  c o n t e n t  of a l l  gases  i n  t h e  

tank which would condense and s o l i d l f y  a t  I;H2 temperatures .  

Since ‘ t h e  i n i t i a l  p u g &  i n  fAB w i l l  u t i l i z e  gaseous b l i m ,  it will also be used i n  

the  NABL Gaseous helium w i l l  b e  introduced i n t o  t h e  s t a g e  du r ing  t h e  i n i t i a l  NAB 

purge ana r e t a i c e a  f o r  f u n c t i o n a l  checkout and l eak  de tec t ion*-  a substitute for 

gaseous hydrogea. The S-N s t a g e  w i l l  De t r a n s p o r t e d  t o  VAB wi th  a small p o s i t i v e  

, -a 
p r e s s u r e  of gaseous he3i thn.  

4.3.2. 

P r o p e l l a n t  loading w i l l  be i n i t i a t e d  with a chil l-down phase a t  a low f low rate. 

During t h i s  phase t h e  h e a t  con ten t  of  materials exposed t o  l i q u i d  hydrogen v a p o r i z e s  the 

p r o p e l l a n t  as it e n t e r s  t h e  tank.  Continuous v e n t i n g  of gaseous hydrogen will b e  

necessa ry  throughout chil l-down. 

i n i t i a t e d  upon completion of  c h i l l  down. 

u n t i l  98 p e r c e n t  of prelaunch loading requirements  have been accomplished. 

f i l l  r a t e  of 500 gprn w i l l  then be u t i l i z e d  t o  fill t o  t h e  100 p e r c e n t  p re l aunch  re- 

quirement and f o r  cont inuous replenishment t o  compensate f o r  b o i l o f f .  

F a s t  f i l l  a t  approximately 10,000 gpm w i l l  be  

Th i s  F a s t  F i l l  r a t e  w i l l  be maintained 

A lesser 

Bra in ing  of t h e  t a n k  because of a pre-launch emergency o r  a rescheduled launch time 

w i l l  be accomplished by f o r c i n g  p r o p e l l a n t  o u t  through t h e  f i l l  l i n e  by t h e  t ank  

p r e s s u r i z a t i o n  subsystem. The l e n g t h  o f  t ime r equ i r ed  t o  d r a i n  t h e  t ank  is a n t i c i p a t e d  



t o  be  n o t  g r e a t e r  t han  150 p e r c e n t  of fill time. R e s i d u a l  propellant is 

vapor ized  by lowering the tank  pressure .  

-.. @4.3*3. 4 '3, 
The p r e s s u r i z a t i o n  system i s  shown i n  F ig .  

p o s i t i o n  b a l l  valve, f i l t e r s ,  a p rope l l an t  tank p r e s s u r e  r e g u l a t o r ,  check valves , ,  

components c o n s i s t  of a thrs'e 

re l ie f  valves, a v e n t  p r e s s u r e  r egu la to r ,  a v e n t  system shu t -o f f  valve, a remote ly  

a c t u a t e d  ground d isconnec t ,  and two connectors  a t  t h e  NEIIVA/RIFT i n t e r f a c e  f o r  t h e  

h igh  and low p r e s s u r e  gas.  The t h r e e  p o s i t i o n  b a l l  valve a l lows  t h e  s t o r a g e  

b o t t l e s  t o  be  f i l l e d  through t h e  ground d i sconnec t  and t h e  p r o p e l l a n t  tank  t o  be  

I n  a d d i t i o n  i t  connects  t h e  engine  plemum gas  t o  t h e  p re s su r i zed  from t h e  ground. 

s t o r a g e  b o t t l e s  and p r o p e l l a n t  tank .  Except f o r  a small amount of scavenge 

gas ,  t h e  p r o p e l l a n t  tank  r e g u l a t o r  c o n t r o l s  t h e  f low o f  a l l  gas  e n t e r i n g  t h e  

p r o p e l l a n t  tank i n  o r d e r  t o  ach ieve  and ma in ta in  t h e  d e s i r e d  p r e s s u r e s  throughout  s t a g e  

ope ra t ion .  

Liquid hydrogen supp l i ed  from t h e  p r o p e l l a n t  tank  f lows  through a s t r a i n e r  and t h e n  

through a n t i - v o r t e x  b a f f l e s  i n  t h e  tank bottom where t h e  tank merges w i t h  a p r o p e l l a n t  

duc t  of  approximately 18 i n .  diameter .  I n  t h i s  s e c t i o n  of t h e  duc t ,  a p r e v a l v e  i s  

loca ted  between t h e  tank  bottom and t h e  s tage-engine  i n t e r f a c e .  The p reva lve  i s  a 

pneumat ica l ly  opera ted  diaphragm one-snot valve f o r  f l i g h t  s t a g e .  

c a p t i v e  s t a g e s  w i l l  have t h e  c a p a M b i l i t y  t o  c l o s e  a f t e r  t h e  i n i t i a l  r u p t u r i n g  

of t h e  d i s k .  

Preva lves  on t h e  

4*3.L. 

A cold  gas  a t t i t u d e  c o n t r o l  system w i l l  b e  u t i l i z e d  d u r i n g  a l l  phases  of  o p e r a t i o n  ~ 

4 -  5 

f o r  p i t c h ,  yaw and r o l l  c o n t r o l .  This system i s  de f ined  as t h a t  p o r t i o n  of F ig .  

h e g i n n i n g  a t  t h e  a t t i t u d e  c o n t r o l  system shut.off valve and ex tending  through t h e  

a t t i t u d e  c o n t r o l  nozz les .  There a r e  two nozz le  c l u s t e r s ,  each  c o n t a i n i n g  t h r e e  nozz les  

each nozz le  contain& on-off c o n t r o l  valve upstream o f  t h e  converging p o r t i o n  

i of t h e  nozzle .  

Uetails  of  t h e  a t t i t u d e  c o n t r o l  subsystem are g iven  i n  "RIFT F l i g h t  Dynamics and 

Cont ro l  Analys is  and u e s i g n  S t a t u s  Report", NSP-63-56, IMSC A 303895, 1 J u l y  1963.. 
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4.3.5 

F n m a r d  S k i r t .  The  fqrward s k i r t  s t m c t u r e  is c?nstr : . - t ,ed o f  fmr, 

t h e  urr ibi l ical  p a n e l .  

arid t e r t l l~ . a t i ! ; g  a t  a t'wwsrd r i n g  withi t1  which i s  a t t a c h e d  a 30-irich- 

d i a t x t e r  a c c e s s  c > - e r .  
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4.4 cont'd 

A f t  3i:lkhead. The a f t  bulkhead s t r u c t u r e  i s  formed of" t> ree  major 

sec t io , i s :  ' 1) a n  e l l i p s o i d a l  forward sec t io t i ,  ( 2 )  a trxricated co'lc 

mid s e c t i o n ,  erid ( ? \  arl e l l i p s o i d a l  a f t  s e c t i x  w h i c h  c?: L;ai:is t h e  

t s lnk  m t l e t  f l t t i1:gs .  ?:lese mJor s e c t i n n s  a r e  osed ?f sma l l e r  

s k i y s ,  mil led arid welded t -yeti ipr.  

Aft C k i r t .  This s k i r t  is  cqns t ruc t ed  of f n u r ,  alumitiiim, i r t t egra l l - r  

s t i f f e n e d  wrap-ar?und panels velded t?gethr-r .  ,ust fqrward of the  

s k i r t  a f t  f i e l d  j o i n t  i s  t h e  s e p a r a t i o n  ; o i n t  for explnsive1;y sepa re t i r i  - 

t he  S-IT stage frm t , ' ! ~ ~  S-lC/dua,my S-TI p o r t i 3 r  of the  v e n i c l e .  

skirt c o n t a i n s  a n  umij i l ical  pariel ?:id a l i qu id -hydro  Ten f i l l - a n d -  

d r a i n  discnrinect s e p a r a t e  I"r,-m t h e  l i m t  i l i c a l .  

'? :rust F t r u c t u r e .  T ' IP t h r u s t  stricture i s  en alurnirium t runca ted  C ~ ~ I C J .  

- t  t rar isrr i ts  tile t t l n s t  nf t h e  NEPYA eyi::e f r m  t!?e Prit- ine/stage 

i n t e r f a c e  matirg flan! e t, t!le a f t  h l k h e a d .  This c t r i :c ture  cnntairis  

a+id suppor t s  t h e  a c t u a t o r s  and mechanism a s s o c i a t e d  w i t h  t h e  thrust 

vec tor  t r i m  su ,q7stern.  

Tnsulaticvi. The LE, tank tias a n  in te r r ia l  i n s u l a t i o  of jL. d r 3 r e  ' - ;Q?- 

f i l l e d  foam, T le sur face  (of t : iFs i n s u l a t i ?  i i s  c o v p r u d  w i t ! ?  a 1,-ap lr 

b a r r l e r  wnich a l s o  serves t r e i n f o r c e  t h e  i: s , l l a t i  Tr , .  

The i;,t,ers tage suististen: of t:ie s t r u c t i + r e s  S ~ ,  stem i s  f Trmed of alurcti. urn 

corrugated-panels  a i d  r l x g s .  i t  cor:tai!ts an access  d m r  f o r  e .tr 

i n t o  t h e  i r l t e r s t a g e  a r e a  and houses the forward r e t r n r x k e t s  used for  

s e p a r a t i o n .  

T h i s  

i 

4.5 b'LFC'=RTCAL Si'STFX 

The S-PI q+-~_ge electrical s.)*steii~ cor~sists of primary batteries, power c m - f e r t e r s  

switciles,  pqwer d i s t r i b u t i m  arid c*orltrol u , . i t s ,  w i r i i i g  ab:d c ~ n n e c t o r s ,  and tile 

v m l ~ l l i c a l  r e c e p t e c l e s .  

maiaitai ed  eve!^ dur inp  t r a p s f e r  nf s i c  rial o r  cnmrne ~ d s  tq m Tr9m al lother  s t a g e .  

F l e c t r i c a l  s. stems i s o l a t i o n  frm c t w r  Sa tu rn  s t a g e s  i s  



4.5 

~ 

con t ' d  

Power d i s t r i b u t i o a  is ahowl1 lr, Fig.  4-5. 

w i l l  be suppl ied by a t.hree-bus b a t t e r y  system. 

equipment ixcluding one of t h e  two s e p a r a t e  command d e s t r u c t  systems. P. second 

bus w i l l  b e  used f o r  engine equipmetlt and t h e  second command d e s t r u c t  s;-stem. 

Both of these  buses w i l l  supply a .lomirial 28 vdc. A t h i r d  bus w i l l  p rov ide  a 

nominal 56 vdc f o r  use wi th  l a r c e  electro-mechanical  dev ices .  Except far t h e  

commoti connection nf each bus t o  t h e  s t a g e  s i n r l e  p o i n t  Fround, each bus w i l l  

be e l e c t r i c a l l ; /  i s o l a t e d  f r m  t h e  o t h e r  buses. 

The i n t e r n a l  power frzr t h e  E-N s t a g e  

One bus w i l l  be used f o r  s t a g e  

A s i n g l e  manually a c t i v a t e d  b a t t e r y  w i l l  Le used for each t,us. The number of 

c e l l s  p e r  batter:; can be v a r i e d  between 18 - 2 1  c e l l s  to oLtairi t h e  d e s i r e d  

output  vol tage,  EPch t a t t e r : ,  w i l l  tle c a p a s l e  of a n o - l w d  s t and  t i m e  of '(2 ho-nrs 

a t  122O~ a f t e r  a c t i v a t i o n .  

A power switch p r w i d e s  thz- capabilit,;;, upon r e c e i p t  of a t r a n s f e r  s i g r , a l ,  to 

t r e n - f e r  tlio source ?f power f r m  e x t e r n n l  t 7  € . , t e r t ia l  end v i c e  versa .  

C o n t r o l  d i s t r i b u t o r s  upon comma:id v ia  umbi l i ca l s  w i l l  s w i t c h  power. 

Details 

F l i g h t  Termination and Sepa ra t ion  S:,stem a r e  given i x  RIFT DSD 212 "Formal resign 

of' t h e  E l e c t r i c a l  Fd-stem a s  well as  t h e  Telecommunications System, and 

Review Report, I n t e r n a l  S::stems". 

4.6 TEWTOIUB;?CTnTf C A R  ONS S'ISTEbI 

The b a s i c  ob2ective of t h e  telecommunications s::sterns of t h e  S-N s t a g e  i s  t o  

provide performance d a t a  d w i n g  t e s t  f l i g h t .  These d a t a  a r e  t o  be t r a n s m i t t e d  

t o  ground monitoring s t a t i o n s  and a r e  t o  b e  used f o r  p o s t - f l i g h t  performance 

eva lua t ion ,  f a i l u r e  anal;:sis, and s a f e t )  rnonitx-ing. Th 3 s:-stem 1s composed 3f 

measuring, te lemetry,  and d a t a  t r ansmiss ion  equipment. The telemetra- system 

d l e t r l b u t i o n  including "m/of f"  corn-and capat i l i t : ;  i s  shown i n  F ig .  4-6. 
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4.6 cont 'd  

Measuring Equipment. 

ins t ruments ,  signal condi t ioners ,  and c a l i b r a t i o n  dev ices .  This 

The measuring equipment c o n s i s t s  of measuring 

e q u i p e n t  w i i i  monitor parameters which inc lude  s t r a i n ,  temperature ,  

voltage, c u r r e n t ,  mechanical p o s i t i o n ,  v i b r a t i o n ,  no ise ,  swi tch  

c losu res ,  r a d i a t i o n ,  pressure ,  e t c .  "he Saturn  VN launch v e h i c l e  is 

expected t o  monitor and t ransmi t  about  1,800 i n - f l i g h t  data p o i n t s  t o  

ground r ece iv ing  s t a t i o n s ;  the S - N  stage itself w i l l  monitor  about  

600 po in t s .  64-4 ~llll SL- ? f 2 5 ~ ) ,  
Q1 * R\I'?- s & p .  
T e l e c e t r y  Equipment. 

4 - ?  n U w L  m d  I o e a ~ u v y  m o n i C n * j .  fdivl4r 

Three types of f requency modulat ion (F'M) t e l e m e t r y  

systems a r e  t o  be used by the  % t u r n  VN launch veh ic l e .  

sideband (SS/FM), pu l se  code modulation (PCN/FM), and double-frequency 

modulation (r'M/FM) systems u t i l i z i n g  high- speed p u l s e  ampli tude modula- 

t i o n  (PAN) of one of t h e  14 s u b c a r r i e r s  (PAM/FM/FM). 

They are single 

S ing le  sideband/FM systems t r snsmi t  high-frequency data (e .g . ,  v i b r a t i o n ) .  

The PCTV'JFTUI system, which i s  used p r i m a r i l y  f o r  automatic  checkout,  pro- 

vides high-accuracy i n - f l i g h t  d a t a  and s e r v e s  as a redundant  system f o r  

most f l i g h t  data. 

' 

?AM/FM/W, sys t ens  t r a n s m i t  t h e  m a j o r i t y  of t h e  f l i g h t  

data. 

The S-N stage con ta ins  the  fol lowing t e l eme te r s :  
F 

1- - - ss/?N 
1 - - - PcM/m 
3---PAM/rn 

Data Transmission Equipment. 

t r ansmiss ion  l i n e ,  switches,  couplers ,  and t r a n s m i t t e r s  necessa ry  t o  

t r a n s m i t  t h e  teiemetry mul t ip l exe r s  ou tput  t o  t h e  ground r e c e i v i n g  

s t a t i o n s ,  

This equipnent  c o n s i s t s  of t h e  antennas,  

4 - i t  
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t h e  e ~ e r : t  of de- f ia t ioAL from the  pla.;'ed v e h i c l e  3r s t a g e  perf-jrrnance. The 

c . __I- $ s t a g e  w i l l  .-,e capa7'ile of f l i g - i t  t e rmi : ia t ion  upo:~  r e c e i p t  (>f a coded F 

comzind from t n e  Range Safet.y Transmit ter  v i a  e i t h e r  ,?f t w c ~  i:!dependent redur1dar:t 

n Ihe  s e p a r a t i n n  su*srs tem provides a rnea:,s o f  r e l e a s i n g  tt ic ?-?: s t a g e  from 

t:i. i t e r s t a g e  av!d t!ie lower r,d)ace.it s t a g e  1): m a n s  (2f n c i r c u n f e r e i , t F s l  

S-?; s t a g e  include:  

O ROU c o n t r 3 1  r e a c t i o n  l e t  sjstem a t  a l l  times. 

Pitcn/:,aw sepa ra t io r2  recover. d u r i : q  40 - 50 sec .  of f r . i t i a 1  

t imist  ?mi ldup  a r d  r e s t a r t  phases  ':';; C o i l ~ ~ ~ f i e d  Lhrust v e c t o r  
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4.8 Contd. 

'%. 

-_ , 

Attitude control commands are g8--ierated by the guidance and control 

computer i n  the Iu and supplied t o  the S-N stage v ia  a cent ra l  trunk 

l ine .  

A react ion j e t  system w i l l  provide three-axes control during engine 

cooldown, a t t i t ude  maneuvers, and a t t i t u d e  s t ab i l i za t ion  associated 

with the coast phase. The reaction J e t  system provides th rus t  by 

expending gaseous hydrogen from two c lus te rs  of three jets each located 

180 degrees apart on the circumference of the  stage. Selection of je ts  

detemin2s direct ion of thrust .  
i 

A th rus t  vector trim system provides pi tch/pw control during the  

steady-state powered phase. 

t o  change direct ion of thrust  vector. 

This i s  accomplished by engine movement 



Sec t ion  5 

FACILITIES 

The RIFT Checkat end Launch Program w i l l  require use of f a c i l i t l e e  of 

AM!? bunch C o r n r p k x  39- 

Assembb- Building, the Armin@; Tower, a l a u n c h e r / t r a n s p o r t e r ,  a laqnch pad, 

a:id the hunch Control Center ,  as w e l l  as t h e  eng inee r ing  shops, t h e  Liquid 

1t;drogeii F a c i l i t y ,  and o t h e r  suppmt  f a c i l i t i e s .  I n  a d d i t i o n ,  t e c h n i a a l  

These f a c i l i t i e s  w i l l  i nc lude  a bay of t h e  V N i C a l  

support  fimctio:ls w i l l  be prmrided by t h e  Nuclear AssembXr Building. 

preliminar:. concept of Launch Complex 35, is  i l l u s t r a t e d  i n  Fig.  5-1, 

A 

"lie Nuclear Assembl j  F u i l d i r g  ( K A 3 )  w i l l  c o n t a i n  f o u r  m J o r  areas; a 

r e a c t o r  assemblj  and a checkout room, a n  engine checkout and reactor/ 

etigice mtirlg a r e a ,  a s h i e l d e d  c o n t r o l  room from which a l l  eng ine / r eac to r  

nuc lea r  c a l i t r a t i o n  tests a r e  performed, and two highba;. a r e a s  where vert ical  

etigine/stage mating and c!leckout ope ra t ions  w i l l  occur. 

conjunct ion,  w i t h  t h e  c o n t r o l  room, coi i ta in  a l l  t!ie hig:h p r e s s u r e  gas sources, 

' 

The hlghbays, in: 

CSE, and t h e  automated cpmputer complex f o r  complete " f l i g h t - r e a d i n e s s "  check- 

x t  of t h e  s t a g e / e n g i n e / r e a c t ? r  suestem. 

s t a g e  haridli-ig. T n  additiTr. ,  tlle TTA3 trill s a t i s f : .  req; iremerits f o r :  (1) health 

Ar, overhead crane w i l l  p rov ide  

pil.Ts.1 c s  arid r a d i a t i o : !  a c t i v i t : - ,  I 2) r a d i a t i q x  d e t e c t i o n  a , id  warning system, 

( 3 )  personi le l  ctierige room, (4) decmtarnination a r e a ,  ( 5) s t o r a g e  of decontami- 

? a t e d  equipment, ( 6 )  instrume t a t i n i i  l a ' o o r a t o ~ ~ ,  ( 7 )  s p a r e  p a r t s  s t o r a g e ,  

(8 )  f i r s t  a i d  and, (9) rnaciiir,e shop. 
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1 . 2  c@<pm mDIl4ESS CERTIFICATION PRIOR TO STAGE TESTS 
5 

The RIFT p o r t i o n  of Complex 39 w i l l  be  a c t i v a t e d  as r e q u i r e d  t o  suppor t  

t h e  RIFT Program schedule.  

and i n s t a l l a t i o n  of i nd iv idua l  items of equipment (f a c i l i t y ,  GSE, checkout,  

and launch equipment) through an  o p e r a t i o n a l  r e a d i n e s s  t e s t  and complex 

Ac t iva t ion  w i l l  p r o g r e s s  from i n i t i a l  r e c e i p t  

r e a d i n e s s  c e r t i . 7 i a a t i o n .  

fo l lowing  o rde r .  

Ac t iva t ion  w i l l  b e  accomplished i n  f ive phases  i n  t h e  

1. I n s t a l l a t i o n  

'2. I n s t a l l a t i o n  checkout 

3 .  Subsystem t e s t s  

4. System i n t e g r a t i o n  tests 

5. Opera t iona l  r ead iness  t e s t s .  

A c t i v a t i o n  w i l l  b e  conducted under t h e  d i r e c t i o n  of NSP S tage  Test 

pe r sonne l .  

Acceptance tests f o r  t h e  ground suppor t  equipment w i l l  be conducted as an 

i n t e g r a l  p a r t  of complex a c t i v a t i o n  t o  a s s u r e  t h a t  t h e  GSE satisfies t h e  

d e s i g n  requirements .  The t e s t s  w i l l  p r o g r e s s  from tes ts  o f  i n d i v i d u a l  items 

through t e s t s  of  spbsystems. NSP S t a g e  Test w i l l  accomplish the f o l l o w i n g  

i n  suppor t  o f  t h e  G S E  acceptance tests: 

E s t a b l i s h  c r i t e r i a  f o r  equipment acceptance 

Provide d e t a i l e d  acceptance t e s t  p l a n s  

Provide t e c h n i c a l  personnel  t o  conduct and t o  wi tnes s  t h e  tes ts  

Prepare t e s t  r e p o r t s .  

I n  l i n e  w i t h  S a t u r n  V program, requirements  f o r  F a c i l i t y  Checkout S tages ,  

LL I.1IF: - Djnariic Tes t  Stage,  S-N-D w i l l  be  u t i l i z e d  f o r  v e r i f i c a t i o n  of 
J 

c o m p a t i b i l i t y  w i t h  t h e  F a c i l i t y ,  E l e c t r i c a l  c o m p a t i b i l i t y  w i l l  b e  v e r i f i e d  

w i t h  s i m u l a t o r s  and F l i g h t  Stage,  S-N-1. 

. . . .. . . . . . 



5.2 e - jn t ' d  

Following complex r ead iness  c e r t i f i c a t i o n  and as a con t inu ing  requirement  

p r i o r  t o  each f l i g h t ,  NSP Stage Test will perform a n  o p e r a t i o n a l  r e a d i n e s s  

e v a l u a t i o n .  The f u n c t i o n s  performed will be as fo l lows :  

1. Review t h e  s ta tus  an3 c a p a b i l i t y  of a l l  launch-base GSE t o  
determine i t s  o p e r a t i o n a l  r e a d i n e s s .  

2. Review t h e  f l i g h t  p l a n  and a l l  t es t  and o p e r a t i o n s  procedures  
a t  t h e  launch base t o  i n s u r e  c o m p a t i b i l i t y  between equipment 
and sys terns t e s t  requirements .  

3 .  Evaluate t h e  information r e s u l t i n g  from performance of t h e  above 
reviwds t o  determine t h e  o p e r a t i o n a l  r e a d i n e s s  of t h e  o v e r a l l  
sys tern. 

' 

4. Evaluate  t h e  performance and s ta tus  of equipment and s t a t i o n s  
a f t e r  each f l i g h t  for purposes of making recommendations t o  
a f f e c t e d  o rgan iza t ions .  



6.1 GZNERAL 
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r- 
This  s e c t i o n  covers  NSP Operations a t  MILA p r i o r  t o  mat ing i n  t h e  VAB. 

Except for  tBansport ing these  o p e r a t i o n s  are conducted i n  t h e  NAB. The 

NAB o p e r a t i o n s  are  planned t o  s a t i s f y  a p p l i c a b l e  o b j e c t i v e s  under Nuclear 

S a f e t y  and RIFT S tage  Development i n ‘  t h e  I n t r o d u c t i o n .  L i s t ed  below i n  

c h r o n o l o g i c a l  seqlience a r e  t h e  g e n e r a l  o p e r a t i o n s  i n  t h i s  s e c t i o n :  

Ol‘f-load S-N s t a g e  less engine and i n t e r f a c e  
6 f f - l o a d  i n t e r s t a g e  and nose f ’  
Transport  t o  NAB 
Perform r e c e i v i n g  i n s p e c t i o n  
Accomplish engineer ing m o d i f i c a t i o n s  
Checkout 
Mate engine 
Checkout 
T ranspor t  t o  VAB 

6.2 OFF-LOAD/TMSPORT 

Upon a r r iva l  a t  MIIA, t h e  S-N S tage  less engine and i n t e r f a c e  secured t o  . -\ 
t he  overI-and transporter i s  off-loaded from t h e  barge and t r a n s p o r t e d  t o  

t h e  e n t r a n c e  of t h e  W. The p r o t e c t i v e  cove r  i s  removed, s l i n g s  are a t t a c h e d  

t o  t h e  forward and a f t  handling r i n g ,  each s l i n g  i s  a t t a c h e d  t o  a c r a n e  

hook and t h e  s t a g e  i s  l i f t e d ,  pivoted t o  ve r t i ca l  and placed i n  t h e  

,:.:-site ~ r a n s p o r t e r .  The On-site T r a n s p o r t e r  moves t h e  s t a g e  t o  t h e  S t a g e  

Mounting Stand i n  t h e  Ka, p laces  t h e  s t a g e  i n  t h e  s t and  and r e t u r n s  t o  t h e  

parking area. F igu re  G - and F i g u r e  G -’I show s t a g e  t r a n s p o r t i n g  

and handl ing e t  M I L A .  

Along wi th  t h e  s t a g e ,  t h e  t r a n s p o r t e r  ho ld ing  t h e  i n t e r s t a g e  w i t h  t h e  nose 

f x i r i n g  i n s i d e  i s  off-loaded and t r a n s p o r t e d  t o  t h e  r e c e i v i n g - i n s p e c t i o n  

The in t e r s t age /nose  f a i r i n g  t r a n s p o r t i n g  i s  shown i n  area i n  t h e  N U .  

Figure  -3 . 
6 . 3  NAE3 OPEUTION 
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Fig. 6-2 Onsite Transporter and Stage Mounting Stand 
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T a b l e  6.1 

1. 

2. 

5. 
/ u. 

‘7. 

a. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

P r e p a m t i o n  for checkout 

C m t  i nuity check 

Pus voltrage check 

DDAS c heck ou t 

Purge and pressure 

Leak check 

Mechanical func t iono l  check 

Telecr7mml cat ions checkout 

P t t i  tude  control checkuu t 

t l i g  h t  t er:nina t ion 9 nd 5 epa r? t i on c !-if ck  .)-~t 

ITRVP. checkout - s t a g e  s l d e  of  interface 

Engine Rate and nligrirnent 

I n t e r f a c e  rnd ecglne systelr. checkout 

F r o p u l s b n  sj;steo, zheckout 

RF compqt ih i l i t y  t e s t  

Simulated plug-dmp o v e r a l l  t e s t  

Simulated flight t e s t  



6.3.3 cont'd 

i n s t a l l a t i o n  of disassembled coinpor,ents. 

on a p e r s l l e l  basis E S  f e a s i b i l i t y  e x i s t s ;  however, c h c c k ~ > ~ L  1; 3i;ccsrerl on t h e  

Tn a d d l t i o  $, c h e c k w t  w i l l  be  c0;idticted 

b a s i s  of a s e r i a l  ope ra t lon .  

A compre5ensive c m t i n u i t y  check is a simple, convenient rr.eth3d of l o c a t i n g  

p a s s i v e  f a u l t s ,  Some of which could c m s e  equipnent dnmage upon a p p l i c e t i o n  of 

e l e c t r i c a l  power. The f i r s t  s t e p  cf checkout, t h f - r e f m e ,  i s  a c o n t i n u i t y  check. 

A bus v o l t a g e  check, t h e  second s t e p  i n  checkout, is an  a d d i t i o n a l  simple s t e p  

i n  p reven t ing  damage And v e r i o t n g  s s t i s f a c t o r y  performance. 

R f t e r  s a f e  p p p l i c a t i o n  of e l e c t r i c a l  potrer, t h e  ED.% syc,tPm will be checked c u t .  

The DDAS i s  t o  be x e d  as t h e  prSmary n o n i t o r i n y  systen! f o r  str-ige c h e c k m t ;  thercf j r i . ; ,  

e a r l y  checkout s n d  c a l i b r a t i o n  i s  e s s e n t i r l .  

Mechsnicol checkout, which covers the ope ra t ion  of v?lves Ind a c t u a t o r s ,  will be 

s t e r t e d  w i t h  A purge by g ~ s e c i u s  helium. 

be f i l l e d  w i t h  g r - s e o ~ s  kelimP pnd a c ~ m p l e t e  l e i k  check k i l l  be conducted. 

The tank 7n(! p r e s s u r i z p t i o n  subsystem T i l l  
' ,l * 9 -  

During 

p r e s s u r i z i n g ,  items such a s  vslves, check valves,refpletc;rs and f i l t e r s  w i l l  be 

monitored for c o r r e c t  operation. After  p r e s s u r i z i n g ,  t h e  p r e s s u r i z s t i o n  syatcm 

Mcxt t he  e l e c t r o n i c  systems will be checked o u t ,  s b r t i n y  w i th  t h e  T e l e c n v m n i c r t i - n r  

rystern. P A M  m l t i p l e x e r s  and t h e  FCM subsystem have p r e v i o u s l y  been checked out  , ~ t t n  

t h e  CilAS c h w k w t .  

checked s long  w i t h  a l l  transmitters and t h e  rf p o r t i o n  

of t h e  syster i .  

c o r r e c t  o v e r n l l  Te lecomuni  c9 t ions System opera t ion .  

A t  t h i s  t i ae  the  Sf?/FM t e l eme t ry  3nd ?'M/FM channels w i l l  '30 

excluding t h e  Rntennas) 

The ?utpit..; cf te lemetry ground s t s t i w s  w i l l  be monitored f o r  

The seqiietice of !?the?.- s y s t e m  checctut is i r r e l e v n n t ;  hmever ,  f o r  d i s c u s s i o n  t h e  

, ? t t l t u d e  Control  and 1!11,-ige Fiocket :ubsyst,em checkout will L e  next.  !,lthough t h e  



6.?,? con t ' d  

F l i g h t  Terminat ion and "epara t ion  Cysterr: checkoct ~ ~ € 1 1  u t i l i z e  t h e  GBE t e s t  

equipment and fo l low procediires a l r eady  e s t a b l i s h e d  for thcct equiprent .  

is  2 flow c h a r t  shoxing i n s t s l l a t i o n  2nd t e s t  Qf grdnrnce camponents f n r  t h e  

c - I ?  s t a g e .  

Fig.  6-4 

Checkout of t h e  strlge p o r t i o n  of the N E V I "  Zystem *+,.-ill u t i l i z e  t h e  engine 

s i n i ~ l a t o r .  T h i s  checkm:t i s  E n  e1ectrf .c-1 c h e c k m t .  ci~rnpose? o r  s i g n n l s  t o  

and responses  from t h e  engine s imilwtor .  L.t t h i s  po in t  of t h e  checkout,  t h e  

cnglne w i l l  be txoved tf,> t h e  s t a g e  f r m  t h e  engine p r?pe r? t Ion  %.rea.  A v i s u n l  

i n s p e c t i o n  of t h e  engine K i l l  b e  made zlcmg w i t h  R check on t h e  accompanying 

documentation. The engine p repa re t ion  being i n  t h e  same b u i l d i n 2  R S  t h e  c t3ge  

prepa.jrstion s l lows  c l o s e  mcnltqri ng of c-.!Ql;lne check->ut by S teqe  Tes t  engineers ;  

t h e r e f o r e ,  t h e  engine can be mated  t o  t h e  s t a g e  almost  i rmed ia t e ly  u, n n:ovener,t 

i n t o  t h e  s t a g e  p r e p a r a t i m  Q r e E .  

Tngine al ignment  t o  th? s t e g e  w i l l  be accomplished ?t t he  s B m e  time 3s t h e  mate 

ope ra t ion .  This  w i l l  be o n  i n i t i n l  ;;lligriment of s t a g e  c-nd engine  c e n t e r  l i n e s .  

I . dd i t i  n a l  a l i g n n r n t  of t h e  2-N st?,ge 3s p a r t  of t h e  % t u r n  'JN k u n c h  Vehicle  

%ill be eccomplished i n  t h e  V.L.P. I n t e r f E c e  end engine system checkout fo l lovs  

engi,ne m2ting. The engine will be p r e s s u r i z e d  2nd i n t e r f a c e  connect ions w i l l  Le 

checked for leakage.  Cont inui ty  checks of e l e c t r i c a l  con,iections w i l l  be  made 

1311UWcd tj- A n  engills sy-s',em P . . . . . - L t - m , . l  , .L-r. lr  . . 4 L I . .  + L , -  -+.--e m n - n , .  
L U L l L L , L . > l I L l L  L I I C L L L  W l c l l l  I r l l c -  a L , c : & L  p . L  .Jyu;s-oi; sjintcr. 0 - 7  -I _ _ _ _  

i r l t eg ra t ed  w i t h  t h e  engine propuls ion system, an o v e r a l l  prc.lrpulsion s y s t e n  check 

w i l l  be performed. 
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t . 2 . 2  cont,;d 

P r h r  ts simulated f l i g h t  tests, a n  iiF Compatibi l i ty  Test w i l l  be canducted 

w i t h  a l l  t r a n s m i t t e r s  and receivers 32ers t ing  check f a r  f a l se  triggering and i n t e r -  

system i n t e r f e r e n c e .  Sext ,  a S i m l a t e d  Plug-Drop - O v e r a l l  T e s t  w i l l  be performed 

t o  d e m m s t r a t e  t h e  p e r f x m a n c e  3 Y  a l l  systems by pmgramming t h e  s t a g e  th raugh  

a s imulated launch c m n t  dawn and t h r m g h  a simulated f l i g h t  sequence w i t h  the 

e x c e p t i s n  sf u m b i l i c a l  edect ion.  The Simulated F l i g h t  T e s t  will follaw which 

is t h e  same a s  t h e  Simulated Plug-DrDp Overall T e s t  except  that  umbilicals are  

e j e c t e d .  

A t  t h e  camplet ian of checkout, a l l  cables  and l i n e s  will be remwed, access 

p la t fo rms  pushed a s i d e  and t h e  On-Slte TranspDrter w i l l  remove t h e  stage from 

t h e  S tage  Xmnt ing  Stand. The s t a g e  will t hen  be moved t o  t h e  V U .  



S e c t i o n  7 

LAUNCH OPERATIONS 

This  sec t ion  w i l l  i nc lude  a l l  a c t i v l t y  from r e c e i p t  of S-N Stage a t  VAE 

t o  f i n a l  impact.  NSP pe r sonne l  w i l l  p a r t i c i p a t e  i n  t h i s  a c t i v i t y  by 

a s s i s t i n g  and suppor t ing  LOC as d i r e c t e d .  

7.1 VAB 

A t  r e c e i p t  of t h e  S-N s t a g e  a t  t h e  V U 3 ,  a v i s u a l  i n p p e c t i o n  w i l l  be 

perforned and stage reco rds  w i l l  be  checked €or  completness .  The 

S-N Stage wi th  t h e  IU and nose f a i r i n g  w i l l  be na t ed  t o  t h e  s t acked  S-IC 

and S-11-ED. Alignment w i l l  be performed and i n t e r f a c e  checks w i l l  be 

conducted. After hooking up t h e  s t a g e  ESE, i n d i v i d u a l  s t a g e  checkout  

will'be s t a r t e d  us ing  t h e  LCC/UrT conputer  complex. 

I 
Overall v e h i c l e  

I system t e s t s ,  inc l t id ing  systems zssociated w i t h  c o n t r o l , , o r d n a n c e  and 

RF, a r e  condl;cted. Overall g:uidance and f l i g h t  c o n t r o l  tes ts  w i l l  i n c l u d e  

checkout of t h e  guidance loop  w i t h  boos te r  engine  c o n t r o l s ,  s t a g e  

a t t i t u d e  c o n t r o l  loops ,  boos t e r  engine response  t o  guidance commands, 

engine  t h r u s t  r e a c t o r  a l i g m e n t ,  power and command c o n t r o l  transfer upon 
5 
Siiiulated s t a g e  s e p a r a t i c n .  Overall IO' i n t e r f e r e m e ,  n o i s e  checks and 

p r e l - b i n a r y  system c a l i b r a t i o n  w i l l  be performed. Ordnance checks w i l l  

i nc lude  v e r i f i c a t i o n  of  s t a g e  d e s t r u c t  system c o m p a t i b i l i t y  w i t h  b o o s t e r  

system, d e s t r u c t  systems response  t o  RF commands, and demonst ra t ion  of 

d e s t r u c t  i n i t i a t i o n  u t i l i z i n g  ordnance s imula to r s .  The f i n a l  s t a g e  i n  v e h i c l e  

checkotit p r i o r  t o  movement t o  t h e  launch  pad w i l l  be  a s imula ted  f l i g h t  tes t  

inc luding  all systems i n  t h e  fo l lowing  o p e r a t i o n a l  sequence: 

1. Countdown 
2. RF checks 
3. Power t r a n s f e r  
4. F i r i n g  command 
5 .  
6. Simulated F l i g h t  
7. Destruct 
8. Kuclear S t a g e  Shutdown 

Thrus t  bil i ldup and s imula t ed  l i f t - o f f  

3- ' 
I _ A  - . - .  . _  . - .  1 .  
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7 .  1 c .lv,+, d 

After complet ion of  checkout ,  a c c e s s  p l a t fo rms  a re  moved a s i d e ,  

pneumatic, hydrau l i c  and e l e c t r i c a l  l i n e s  connec t ing  t h e  IUT t o  t h e  VAB 

7.2 

and LCC are d isconnec ted .  

under t h e  U T ,  raises i t  and moves i t  o u t  of the VAB over t h e  Crawlerway 

t o  t h e  launch  pad. 

ARMING TOWE? 

A f t e r  l e a v i n g  t h e  vehicle/LUT a t  t h e  launch pad, t h e  Crawler Transpor t e r  

w i l l  p i ck  up t h e  Arming Tower and b r i n g  i t  t o  t h e  Launch Pad. I n s t a l l a t i o n  

of  f l i g h t  ordnance and pyro thechnics  w i l l  be accomplished us ing  t h e  arming 

tower t o  i n c l u d e  t h e  fo l lowing:  

de tona t ing  f u s e  - s t a g e s  ana i n t e r s t a g e s ;  s e p a r a t i o n  i n i t i a t o r s  - payload; 

s t a g e ,  r e a c t o r  d e s t r u c t  charges ,  charge  j e t t i s o n  device,  d e s t r u c t  i n i t i a t o r s  - 
first  ana second s t a g e  tanks ;  iX2 tank;  r e a c t o r  safety system - r e t r o - r o c k e t s .  

The c r a w l e r - t r a n s p o r t e r  moves i n t o  p o s i t i o n  

f l e x i b l e  l i n e a r  shaped charge  and mild 

Sqnib  a c t i v a t e d  va lves  f o r  t h e  M2 system and r e a c t i o n  c o n t r o l  system 

are se l f - con ta ined  dev ices  and w i l l  be  i n s t a l l e d  dur ing  s t a g e  assembly 

ope ra t ion .  

S h o r t i n g  p lugs  w i l l  be  i n s t a l l e d  i n  all e l e c t r i c a l  i n i t i a t o r s  t o  prevent 

a c c i d e n t a l  de tona t ion .  

w i l l  be  accomplished, 

launch  countdown. 

No v o l t a g e  checks and f i n a l  e l e c t r i c a l  hookup 

manual ly  o r  remotely,  on t h e  pad d u r i n g  t h e  

1 



7 . 3  U U N C H  PAD 

Following Arming Tower ac t iv i ty ,  v e h i c l e  checkout  a t  t h e  Launch Pad W i l l  

cont inue .  Following s a t i s f a c t o r y  checkout v e r i f i c a t i o n  of  each major 

subsystem, a f i n a l ,  b r i e f  coniputerized i n t e g r a t e d  systems t e s t  w i l l  be  performed 

on t h e  t o t a l  l aunch  v e h i c l e .  Major o b j e c t i v e s  of  t h e  t es t  w i l l  be  demor$zation 

o f  e x t e r n a l  and i n t e r n a l  power o p e r a t i o n  and t r a n s f e r  c a p a b i l i t y ,  f l i g h t  t e r m i n a t i o n  

system, rf r a d i a t i o n ,  and emergency hold and recycle capabili t ies.  

5 

A t  t h e  conclus ion  o f  t h e  t e s t ,  a l l  d a t a  w i l l  be  examined, analyzed, and eva lua ted  

by  PSFC-ID.G’ and t h e  c o n t r a c t o r s  p r i o r  t o  t h e  i n i t i a t i o n  of any countdown 

a c t i v i t y  . 

F i r s t  s t a g e  f i l e l ing  and programxed water b a l l a s t i n g  of t h e  second s t a g e  may be  

completed pr:or t o  i n i t i a t i o n  of  t h e  f i n a l  countdown a c t i v i t y .  

naster countdown procedure w i l l  p rovide  a ch rono log ica l  sequence of  even t s  

An i n t e g r a t e d  

necessa ry  f o r  t h e  laurich o f  t h e  RIFT veni.cle,--. ? l e  
- 

Personnel  a c t u a l l y  performing t h e  work xi11 work t o  d e t a i l e d  check l ists  noted 

i n  t h e  master countdown procedure.  A b r i e f  o u t l i n e - o f  major master countdown 

t a s k s  fol lows:  

(1) Task  1 - Countdown I n i t i a t i o n  

Uuring t h i s  pe r iod ,  v e r i f i c a t i o n  w i l l  be  made t h a t  a l l  precount  

a c t i v i t i e s  have been completed and a l l  personnel  r e q u i r e d  t o  

suppor t  t h e  launch a c t i v i t y  are on s t a t i o n .  

systems t e s t  w i l l  be  made of t h e  f a c i l i t y  as well as suppor t ing  

t r a c k i n g  s t a t i o n s ,  p i c k e t  s h i p s ,  and a i r c ra f t  involved i n  range 

o p e r a t i o n s .  A typ ica l  check l i s t  of launch  conf igura taon  

verif  ica  Lons fo l lows:  a l l  umbi l i ca l s  mated and r i g g i n g  complete;  

f l i g h t  t a t t e r i e s  i n s t a l l e d  and connected; no open items i n  t h e  

A communications 
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v e h i c l e  o r  f a c i l i t i e s  i n s p e c t i o n  books; f i r e  and emergency 

equipment manned and on s t a t i o n ;  launch c o n t r o l  c e n t e r  

c lock  synchronized w i t h  WWV; a l l  arming p l u g s  on t e s t  con- 

d u c t o r ' s  board;  telemetry ground s t a t i o n  on and a l i g n e d ;  

Range Safety d e s t r u c t  s i g n a l  gene ra to r  keys are  on t h e  key 

pane l ;  and computer programmed f o r  f i r i n g  systems test. 

Task 2 - E l e c t r o n i c s  Warm-up and Subsystem Checkout 

Uuring t h i s  p e r i o d  t h e  e x t e r n a l  power s u p p l i e s  will be  

turned  on and r e g u l a t i o n  v e r i f i e d .  Console o p e r a t o r s  

w i l l  t u n  pane l  power on and r e p o r t  r e a d i n e s s  t o  t h e  

Tes t  Conductor. F i r i r ,g  systems t e s t s  w i l l  b e  conducted. 

lelametry dss t rwt / commnd  r e c e i v e r s ,  Mistrcm and C-band 

beaco:: will be  turned  on. Guidance power will b e  tu rned  

o n  and t h r i i s t ,  cieflecto,  ze ro  checks conducted. Preliminary 

gimbal ing w i l l  be  performed and roll, p i t c h ,  and yaw 

c o n t r o l  v e r i f i e d .  Subsystems checkout w i l l  be  conducted 

p e r  d e t a i l e d  check l i s t  procedures .  

\- 
m 

A l l  system w i l l  s a t i s f s c t o r i l y  complete p r e l i m i n a r y  

checkout .  

d i r e c t o r ,  t h e  b o o s t e r  s t a g e  test  c o n t r o l l e r ,  and t h e  

Lockheea launch  c o n t r o l l e r .  S a t i s f a c t o r y  performance 

of a l l  systems t e s t e d  t o  t h i s  p o i n t  w i l l  be "go" i t d i c a t o r  

t o  proceed w i t h  t h e  countdown. 

Task 3 - Ordnance Connectlon 

To be supp l i ed  l a t e r .  

Test data w i l l  be reviewed by t h e  NASA t es t  

( 3 )  

3 -4 



(4) Task 4 - Reac to r  Arming 

The r e a c t o r  arming crew w i l l  conduct no-voltage tests 

on t h e  i-eaetor drum c o n t r o l  c i rcu i t s  and t h e  ground 

in i i ia t io : :  c i rcu i t s  f o r  t h e  r e a c t o r  d e s t r u c t  system. 

The a c t u a t o r  c o n t r o l  c i r c u i t s  w i l l  be  connected 

e l e c t r i c a l l y .  

a t  a time f o r  mechanical c a l i b r a t i o n  and a c t u a t i o n  

v e r i f i c a t i o n .  D r u m  checks w i l l  be completed. The 

i n - f l i g h t  removal mechanism f o r  t h e  n u c l e a r  eng ine  

s a f e t y  wires will be hooked up and checked as necessary. 

The core d e s t r u c t  ground i n i t i a t i o n  c i r c u i t s  w i l l  be  

connected and t h e  nuc lea r  s t a g e  a c c e s s  door secured.  

When a l l  nuc lea r  p r e p a r a t i o n s  have been completed i n  

sccordance wi th  A L E  requirements ,  t h e  IH2 system w i l l  

be purged w & k ~ X 3 - - a n a  p r e p a r a t i o n  completed f o r  t ank ing  

t h e  IH2,f The m b i l i c a l  tower will be secured f o r  launch 

and the area c l e a r e d  of a l l  pe r sonne l .  

v e r i f y  t h a t  t h e  area i s  clear and n o t i f y  t h e  test  

conductor t h a t  :he r e a c t o r  d e s t r u c t  c i r c u i t s  may be 

armed and Ill2 t r a n s f e r  o p e r a t i o n s  may proceed. 

Task 5 - Beact ion Con t ro l  System P r e s s u r i z a t i o n  and 

Con t ro l  drums w i l l  be r o t a t e d  one (gang) 

Pad safety w i l l  

( 5 )  
Tanking 

The se l f - con ta ined  systems w i l l  a l r e a d y  be f i l l e d  w i t h  

U U H  f u e l  and n i t r o g e n  t e t r o x i d e  o x i d i z e r .  

p r e s s u r a n t  tanks w i l l  be f i l l e d  w i t h  gaseous n i t rogen .  

uuring t h i s  pe r iod ,  t h e  M2 system w i l l  b e  purged w i t h  

i n e r t  gas and p r e p a r a t i o n s  f o r  ‘Lo2 transfer completed. 

The 
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The d i g i t a l  master computer a t  the LCC has  d i r e c t  

c o n t r o l  of  a l l  a c t i v i t i e s  from t h i s  p o i n t .  

accuniulators  w i l l  b e  charged. 

cleared and LO2 tanking ,  gu idance - f l i gh t  c o n t r o l  loop 

t e s t s  w i l l  be  completed. 

The GH 
2 

The pad area will be 

9 (6) Task 6 - F i n a l  Systems V e r i f i c a t i o n  

The r e a c t o r  d e s t r u c t  system i s  armed. The IH chi l l -down 

opera;,ion s t a r t e d .  All systems a re  turned-on  f o r  f i n a l  

checkout  x d  v e r i f i c a t i o n .  F i n a l  gu idance - f l i gh t  

c o n t r o l  loop  tes ts  are conducted. 

recorded f o r  Mistram, beacon, te lemet ry ,  and d e s t r u c t /  .' 

command systerns. Ues t ruc t  cnecks are conducted on 

i n t e r n a l  power. 

2 

Range r eadou t s  are 

( 7 )  ~ d b k  7 - i a u r i c i i  Terminal  Countdown 

hur ing  t h i s  pe r iod ,  f i n a l  l aunch  p r e p a r a t i o n s  w i l l  be 

completed.  

v e r i f i c a t i o n  r ece ived .  

accomplished. 

b o o s t e r  and nuc lea r  s t a g e  t anks  p re s su r i zed  f o r  f l i g h t .  

A l l  systems X i 1 1  b e  turned on and range  

F i n a l  guidance checks w i l l  be 

Trarisfer o f  IH2 w i l l  be  completed and 



a 7.4. FLIGHT 

Operat ions of t h e  n u c l e z r  s t a g e  w i l l  s t a r t  approximately 30 sec b e f o r e  

s e p a r a t i o n  from t h e  b o o s t e r  s t a g e .  P r i o r  t o  s e p a r a t i o n ,  t he  s t a g e  sequenced 

o p e r a t i o n s  w i l l  i nvo lve  a change i n  tank p r e s s u r i z a t i o n ,  de-saf ing of c o n t r o l  

rods,  and nuclear-engine i n i t i a l  s t a r t  t o  approximately 1-peroent power level.  

A t y p i c a l  f l i g h t  sequence of  even t s  from launch through impact f o r  a RIFT 

v e h i c l e  i s  shown i n  Table 
7 4  . 

Power l e v e l  f o r  n u c l e a r  o p e r a t i o n  w i l l  b e  c o n t r o l l e d  by an onboard programmer. 

I n  a d d i t i o n  t o  norrral Range S a f e t y  commands, t h e  Launch Control Center  w i l l  

have t h e  c a p a b i l i t y  o f  commanding nuc lea r  engine s tar t ,  and w i l l  have a 

nuclear  engine o v e r r i d e  Shutdown command c a p a b i l i t y .  This w i l l  be accomplished 

by t h e  d i g i t a l  conimand system. 

0 7.5. NORMAL FLIGHT T3IMINATION 

The intended area of f l i g h t  t e rmina t ion  i s  i n  deep ocean water beyond t h e  ' 

C o n t i n e n t a l  S h e l f .  The ocean depth a t  t h e  intended h p a c t  a r e a  i s  

approximately 3,000 fathoms. The nuc lea r  s t a g e  w i l l  descend on a b a l l i s t i c  

t r a j e c t o r y  fo l lowing  nuclear-engine shutdown, and w i l l  d i s i n t e g r a t e  upon atmos- 

p h e r i c  r e e n t r y .  However, t h e  nuc lea r  engine may impact e s s e n t i a l l y  i n t a c t ,  

and t h e  p o s s i b i l i t y  e x i s t s  f o r  a nuc lea r  excur s ion  fol lowing impact and water 

imersion. Therefore ,  t h e  fo l lowing  c r i t e r i a  app ly  t o  normal f l i g h t  t e rmina t ion :  

a. 

b. 

c .  

The area f o r  intended impact w i l l  be i n  deep ocean water. 

Areas of p o s s i b l e  impact w i l l  be c l e a r e d  of s h i p s .  

The BOA Hydrophone Network f o r  impact l o c a t i o n  and range 

t r a c k i n g  equipment, and S-N s t a g e  a s s o c i a t e d  equipments - 
such as SOFAR bombs, beacons, and t ransponders  - w i l l  be  

o p e r a t i v e  f o r  t h e  tes ts .  

d .  The ocean area near  t h e  impact p o i n t  w i l l  be monitored and 
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TABLE 7 - 1  

TYPICAL FLIGHT SEQ. O F  EVENTS 

2 

3 

4 

5 

6 

7 

8 

9 

10 

0 l1 
12 

13 

14 

15 

16 

17 

S-IC Ignition 

Liftoff 

S-IC pre-Depletion Signal 

Initiate Safety Wire Removal 

S tar t  Engine Power Buildup 
P r o g r a m  (070 - 17’0) 
S-IC Thrus t  at 10% Level 

S-IC Shutdown Backup 
Command 

Initiate Separation Device 

Ignite Retro-Rockets 

G and C Switchover to RIFT 
Stage 

Open Propellant Tank 
Isolation 

S tar t  Power Buildup 
1% - looyo 

P r e s s u r i z e  
Ullage Rocket Subsystem Tanks 

Open Attitude Control & 
Ullage Rocket Subsystem 
Isolation Valves 

Physical  Separation Detection 

Increase  Propellant Tank P r e s s u r e  
(by means  of bleed gas )  

De-activate Pre-ope  rational 
Reactor  Destruct Device 
(dependent on AGC studies) 

18 

19 

20 

21  

22 

23 

24 

25 

26 

27 

28 

Activate Thrust  Vector T r i m  
System 

Star t  Attitude Control P r o g r a m  

Hold Constant Iner t ia l  
Attitude 

Steady-State 100% Power 
Achieve d 

Change Gains in  Attitude 
Control Rockets Subsystem 

Sta rt C ont r olle d Shut down P r og ram 

Close Propellant Tank 
Pressurizat ion Valve 

Change Gains i n  Attitude Control 
and Ullage Rockets Subsystem 

Turbopump RPM Reaches 
Coolclown Free-Wheel Valve 

Maintain Propellant Tank 
P r e s s u r e  

Post-Crit icali ty NERVA Destruct  
(dependent on Further-AGC 
studies) 
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surveyed t o  determine t h e  time h i s t o r y  of f i s s i o n  product  

c o n c e n t r a t i o n .  

u n t i l  t h e  s a f e t y  of such a c t i v i t i e s  has been e s t a b l i s h e d .  

Shipping and f i s h i n g  w i l l  be r e s t r i c t e d  

2-4 



S e c t i o n  0 

P o s t - t e s t  Operat ions 

P o s t - t e s t  o p e r a t i o n s  w i l l  i n c l u d e  a l l  t e s t - r e l a t e d  ope ra t ions  t h a t  

occur a f t e r  f i n a l  impact of t h e  n u c l e a r  s t a g e .  

pad r e f u r b i s h i n g ,  r a d i a t i o n  monitor ing,  impact-area s u r v e i l l a n c e ,  and 

emergency procedures .  

These ope ra t ions  i n c l u d e  

Most of t h e s e  o p e r a t i o n s  a r e  a f f e c t e d  by nuc lea r  r a d i a t i o n  problems. 

C o n t i n a h g  effort i s  being given t o  this a r e a  through Nuclear Safety 

s t u d i e s ;  

i n  t h e  program. 

t h e r e f o r e ,  d i s c u s s i o n  i n  t h i s  s e c t i o n  will be delayed u n t i l  l a te r  

\ 
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Section & 

FLIGHT EVALUATION AND REPORTS 

41 I 
lo RESPONSIBILITIES 

will be responsible for flight evaluation at test base 

level, for supporting the collection, processing, and flow of data to the 

Test Operations Directorate, for preparing flight reports, and for providing 

preliminary reports o f  flight operations to the NASA Launch Directorate. 

7 - L  
FLIGHT EVALUATION 

Evaluation of  the flight tests w i l l  be accomplished by NSP$ program 

management, engineering, operations, and research personnel. Documents to be , 

used as a basis for the evaluation are the following: 

0 Flight Objectives 

e Test Requirements 

Measurements List 

0 Instrumentation List 

The evaluation will utilize data generated during the tests. The sources of 

data at the launch base are: 

0 Telemetry 

0 Radar 

LOCKHEED MISSILES & SPACE COMPANY 



0 AZUSA 

0 Opt ic s  

0 Engineering S e q u e n t i a l  F i l m s  

0 Engineering Documentary Records 

9 * 3  
TEST DATA 

T e s t  d a t a  w i l l  flow from t h e  launch base t o  N S P f  program management and 

eng inee r ing  i n  accordance w i t h  e x i s t i n g  procedures and d a t a  processing 

equipment c a p a b i l i t i e s  a t  m and a t  LYSC. Accordingly,  o p t i c a l ,  r a d a r ,  a n d ’  
L ’ 3 t  

AZUSA d a t a  w i l l  be reduced by RCA a t  AMR and provided t o  LMSC. Also,  

t e c h n i c a l  and documentary f i l m  w i l l  be  processed a t  M ,  and p r i n t  ixasters  and 

c o p i e s  w i l l  be provided d i r e c t l y  t o  the  D I S C  base  manager and forwarded t o  

the  Tes t  Operat ions D i r e c t o r a t e  f o r  d a t a  processing.  Real-t ime te lemetry 

r e c o r d s  w i l l  be p rov ided  t o  t h e  b m n a g e r  and u t i l i z e d  f o r  prel im- 
, I 3 p ;<. t:‘ c -1 uy 

I ’  0 
i n a r y  p s r f o m a n c e  e n a l y s i s .  

9 ,I 
.Mllb REPORTS 

The p re l imina ry  r e p o r t s  o r i g i n a t i n g  a t  t h e  launch base w i l l  be as fol lows:  

0 Flash  Xeport 

0 Quick-Look Report 

The F la sh  Report w i l l  be a n  e a r l y  r e p o r t  on the  performance o f  the f l i g h t  

t e s t .  I t  w i l l  be i s s u e d  as soon as  p o s s i b l e  fol lowing launch, and w i l l  be 
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forwarded t o  t h e n T e s t  Opera t ions  D i r e c t o r a t e  and the  NASA Launch D i r e c t o r a t e .  

Th i s  r e p o r t  w i l l  c o n t a i n  information on a l l  subsystem ope ra t ion .  

w i l l  be p l aced  on areas o f  p o s s i b l e  malfunct ion.  

upon tes t  o b s e r v a t i o n s ,  data logs, r a d a r  and o p t i c a l  information, and 

t e l eme t ry  real-time r e c o r d s .  

E m p h a s i s  

The r e p o r t  w i l l  be based 

The Quick-Look Report w i l l  be provided t o  t h e  Test  Operat ions D i r e c t o r a t e  

and t o  the  NASA Launch D i r e c t o r a t e  7 2  hours fol lowing the  launch. The Test 
2 

Operat ions D i r e c t o r a t e  w i l l  p r e s e n t  t h e  r e p o r t  a long wi th  the  Data Report 

prepared a t  LXSC-Sunnyvale by F l i g h t  Data Processing a s  a complete t e s t  

p r e s e n t a t i o n  t o  NSPF program management and eng inee r ing .  The Quick-Look 

Report  w i l l  $ o v e r  conduct of  t h e  t e s t ,  and w i l l  u t i l i z e  inpu t s  of t h e  

o p e r a t i o n s  personnel  i n  con junc t ion  w i t h  t e s t  data i n  an eva lua t ion  of 

v e h i c l e  performance. P r e p a r a t i o n  of  t h i s  r e p o r t  w i l l  b e n e f i t  from t h e  

a v a i l a b i l i t y  of  t e c h n i c a l  and documentary f i l m  and more complete r a d a r  and 

t e l eme t ry  in fo rma t ion  than was a v a i l a b l e  f o r  t h e  F la sh  Report .  

'? - 3 
ZY- 3 
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SECTION 10 

SCHEDULES 

The RIFT MILA mi l e s tone  schedule ,  F i g u r e  10-1, i n d i c a t e s  majar a c t i v i t y  d a t e s  that 

must be met by LMSC and t h e  engine c a n t r a c t o r  i n  o r d e r  t a  have t h e  stage r eady  f o r  

f l i g h t  tests. 

i n g  t h e  schedule .  

A three months l aunch  i n t e r v a l  was used as  a c o n s t r a i n t  i n  develop- 

Time i n t e r v a l s  a t  each l o c a t i a n  were decreased with each 

s u c c e s s i v e  s t a g e  t o  r e f l e c t  improved techniques and dec reas ing  r ev i s ions .  

should a l s o  be pointed Dut t h a t  SN-1 i n  c3nJunct ian w i t h  SN-D w i l l  be  used f o r  

It 

f a c i l i t y  va l ida t iDn .  C r i t i c a l  schedule  p a i n t s  a r e :  

S t age  d e l i v e r y  t o  NAB 

Engine del ivery t o  s t a g e  c h e c k m t  a r e a  

Stage d e l i v e r y  t o  VAB 

Vehicle t r a n s f e r  t a  pad 

I n  a d d i t i a n ,  t y p i c a l  s t a g e  checkout i s  shDwn i n  F i g u r e  10-2 and Figure 10-3. 

These f i g u r e s  g i v e  a m3re d e t a i l e d  breakdawn of time i n t e r v a l s  f3r i n d i v i d u a l  

checks. 
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S e c t i o n  Q 
SAFETY CRITERIA AND PROCEDURES 

"7 1 1  
8.1 SAFETY CRITERIA 

4 

'V ' I n  a l l  phases  of t h e  test  base  o p e r a t i o n ,  s a f e t y  shall b e  considered as 

.d paramount i n  importance.  A t  no t i m e  during t h e  test  base  ope ra t ion  w i l l  

c o n d i t i o n s  be al lowed t o  e x i s t  o r  work proceed which would lower t h e  l e v e l  

of s a f e t y  under t h a t  s p e c i f i e d  i n  the program. 

I _  

S a f e t y  i s  accomplished on ly  by c a r e f u l  a t t e n t i o n  during t h e  design phase t o  
I 

-- 
f a c t o r s  which c o n t r o l  t h e  o p e r a t i o n a l  phase. The design o f  a l l  v e h i c l e  

hardware, support  systems, and f a c i l i t i e s  w i l l  be  c o n t i n u a l l y  e v a l u a t e d  

by personnel  having e x t e n s i v e  experience i n  tes t  base  ope ra t ions  and n u c l e a r ,  

and cryogenic ,  as  w e l l  as i n d u s t r i a l  s a f e t y  t o  a s s u r e  r e a l i z a t i o n  of maximum 

- 
, 

s a f e t y  and p r o t e c t i o n  during t h e  o p e r a t i o n a l  phase o f  t h e  program. A test 

base s a f e t y  o r g a n i z a t i o n  w i l l  be r e s p o n s i b l e  f o r  implementation and monitor- 

ing a s a f e t y  program aimed a t  providing maximum p r o t e c t i o n  to  personnel  and 

p rope r ty  according to p o l i c i e s  e s t a b l i s h e d  by t h e  NSF# d i r e c t o r  of tes t  

o p e r a t i o n s .  

I I  
6.1.1 Nuclear S a f e t y  Cri ter ia  

The RIFT program w i l l  conform t o  t h e  r a d i a t i o n  s a t e t y  s tandards r e q u i r e d  by 

t h e  AEC, NASA, Range S a f e t y ,  USAF, and a p p l i c a b l e  f e d e r a l ,  s t a t e ,  and l o c a l  

r e g u l a t i o n s .  
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.../ 
B i o l o g i c a l  e f f e c t s  t o  l a r g e  popu la t ion  groups from t h e  r a d i o a c t i v e  material r- 

produced by normal o r  abnormal launch o p e r a t i o n s  through d i r e c t  exposure via  

a 
food c h a i n s  o r  o t h e r  p r o c e s s e s ,  i n  terms o f  somatic o r  gene t i c  e f f e c t s ,  w i l l  

be  small compared t o  t h a t  from r a d i o a c t i v e  material p r e s e n t l y  i n  t h e  

environment . 

Cred ib le  a c c i d e n t s  i n  t h e  RIFT o p e r a t i o n s  w i l l  no t  r e s u l t  i n  r a d i o l o g i c a l  

exposure r i s k s  i n  excess  o f  those from o t h e r  r e a c t o r  programs, f o r  e i t h e r  

o p e r a t i o n a l  pe r sonne l  o r  t h e  g e n e r a l  p u b l i c .  RIFT launches will n o t  

s i g n i f i c a n t l y  diminish t h e  s a f e t y  p r e s e n t l y  a f f o r d e d  f o r  the launch o f  

non-nuclear v e h i c l e s .  

The r e a c t o r  will be kep t  i n o p e r a t i v e  u n t i l  programed t o  start  i n  f l i g h t .  

poison s a f e t y  wires will be removed during t h e  first phase of f l i g h t  a f t e r  

deep water impact i s  a s s u r e d .  I n - f l i g h t  s t a r t u p  s h a l l  not  occur u n l e s s  a 
f i r s t  s t a g e  performance i s  normal. 

A s a f e t y  system included w i l l  be capab le  of r ende r ing  t h e  r e a c t o r  s a f e  i n  

t h e  event  unsuccess fu l  f l i g h t  l eads  t o  impact i n  an  area endangering 

o p e r a t i o n a l  personnel  or t h e  g e n e r a l  p u b l i c .  

Rad ia t ion  exposure c r i te r ia  for RIFT o p e r a t i o n s  w i l l  be  based on t h e  

r a d i a t i o n  p r o t e c t i o n  gu ides  i n  10CFR20 and amendments recommended by t h e  

Federal  Rad ia t ion  Council  and p e r m i s s i b l e  exposures recommended by t h e  

Na t iona l  Committee on Rad ia t ion  P r o t e c t i o n  and the  I n t e r n a t i o n a l  Commission 

on Rad io log ica l  P r o t e c t i o n .  
- _  
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g.L.2 Non-Nuclear S a f e t y  C r i t e r i a  

The i n d u s t r i a l  and cryogenic  s a f e t y  procedures  e s t a b l i s h e d  f o r  use on t h e  

RIFT program w i l l  be i n  accordance wi th  A M  32-3, t h e  bas i c  USAF s a f e t y  

p u b l i c a t i o n ,  and such o t h e r  p u b l i c a t i o n s ,  pamphlets, r e g u l a t i o n s ,  and 

technical o r d e r s  r e l a t i v e  t o  missile hand l ing ,  haza rds ,  fue l ing ,  h e a l t h  

haza rds ,  ordnance e t c . ,  which a r e  d i r e c t i v e  i n  n a t u r e  and a p p l i c a b l e  to and 

binding upon a l l  agenc ie s  a t  AMR. 

1 (  
0.2 SAFETY PROCEDURES 

/ /  
0.2-1 General 

A comprehensive s a f e t y  program w i l l  be e s t a b l i s h e d  t o  provide s p e c i f i c  

r e g u l a t i o n s  and procedures  governing pe r sonne l  p r o t e c t i o n ;  work area 

p r o t e c t i o n ,  i nc lud ing  o f f - s i t e  p r o t e c t i o n ;  o p e r a t i o n a l  s a f e t y ;  emergency 

procedures;  and program implementation. 

I n  a l l  phases of t h e  o p e r a t i o n , s a f e t y  of personnel  w i l l  be the f i r s t  

c o n s i d e r a t i o n .  

w i t h  t h e  knowledge t h a t  s a f e t y  requirements  have n o t  been m e t  o r  complied 

wi th .  

Under no circumstances w i l l  work be p e r m i t t e d  t o  proceed 

%. 2 . 2  Personnel  P r o t e c t  i on  

I n  a d d i t i o n  t o  t h e  equipment normally a s s o c i a t e d  w i t h  i n d u s t r i a l  and 

cryogenic  s a f e t y ,  s p e c i a l  n u c l e a r  s a f e t y  dev ices  and equipment w i l l  a l s o  be 

provided. 
.- 

I/ 
P-3 
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All workers a t  t h e  t e s t  base  whose d u t i e s  r e q u i r e  e n t r y  i n t o  r e s t r i c t e d  

areas where p o s s i b l e  exposure t o  r a d i a t i o n  e x i s t s  w i l l  be r equ i r ed  t o  wear 

f i l m  badges. 

ing dosages r e c e i v e d  from b e t a  and g a m  r a d i a t i o n  and have an advantage 

over  pocket i on  chambers i n  t h a t  they provide a permanent record o f  b o t h  

q u a n t i t y  and type  of r a d i a t i o n  r ece ived .  S p e c i a l  emulsions s e n s i t i v e  t o  

These devices provide a r e l a t i v e l y  a c c u r a t e  means o f  determin- 

neu t ron  r a d i a t i o n  are  a v a i l a b l e  and w i l l  be used as presc r ibed  by t h e  

n u c l e a r  s a f e t y  s t a f f .  

Personnel  working i n  areas where t h e r e  i s  a p o s s i b i l i t y  o f  exposure t o  high 

l e v e l s  of r a d i a t i o n  w i l l  be r e q u i r e d  to c a r r y  pocket dosimeters.  

s e l f - r e a d i n g  in s t rumen t s  have t h e  advantage of immediately i n d i c a t i n g  

acqu i red  dosage; t h u s ,  t h e  s i g n i f i c a n c e  of t h e  exposure can  be promptly 

eva lua ted .  P o s i t i v e  evidence o f  exposure f o r  r e c o r d  purposes w i l l  be  

maintained by developing of worker’s  f i l m  badge. 

These 

C e r t a i n  o p e r a t i o n s  such as engine assembly o r  disassembly may s u b j e c t  t h e  

worker‘s  arms and l e g s  t o  h i g h e r  r a d i a t i o n  dosages than t h e  r e s t  o f  h i s  

body. Along w i t h  s p e c i a l  p r o t e c t i v e  equipment, s p e c i a l l y  designed dos ime te r s  

f o r  hands, f i n g e r s ,  and f ee t  are a v a i l a b l e  and should be worn by worker8 

r e q u i r i n g  them. Anti-contamination c l o t h i n g  w i l l  be  provided t o  worker8 

i n  t h e  engine assembly f a c i l i t y  and o t h e r  areas where ope ra t ions  involve 

danger of contaminat ion of c lo th ing .  

and d i s p o s a l  f a c i l i t i e s  will be l o c a t e d  convenient  t o  work areas.  

Change areas equipped with monitor ing 
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A medical  f i r s t  a i d  u n i t  maintained i n  t h e  - w i l l  be equipped . 
and s t a f f e d  t o  provide emergency t reatment  of i n d u s t r i a l ,  cryogenic,  o r  

r a d i a t i o n  a c c i d e n t  v i c t i m s .  I n  a d d i t i o n ,  emergency a i d  k i t s  w i l l  be 

l o c a t e d  a t  s e l e c t e d  s t a t i o n s  throughout t h e  s i t e .  

PJ f+B 
Included i n  t h e  - w i l l  be a l a b o r a t o r y  f o r  i s su ing  and 

proceasing f i l m  badges, an t i - con tamina t ion  c l o t h i n g ,  and other  s p e c i a l  

equipment needed f o r  personnel  s a f e t y  and r a d i a t i o n  de tec t ion .  

Records w i l l  be s y s t e m a t i c a l l y  kept  to provide complete and a c c u r a t e  

information on personnel  exposure h i s t o r i e s ,  t r a i n i n g  completed, and o t h e r  

d a t a  which may be r e q u i r e d  from a h e a l t h  q u a l i f i c a t i o n  o r  l ega l  s t a n d p o i n t .  

A review s y s t e m  w i l l  be e s t a b l i s h e d  t o  a l e r t  employees and supe rv i so r s  o f  

t h e i r  exposure s t a t u s .  Records f o r  v i s i t i n g  personnel  will be forwarded t o  - 
t h e i r  home o f f i c e s  t o  i n s u r e  t h a t  cumulative exposure records a t  d i f f e r e n t  

bases  are a c c u r a t e  and up t o  d a t e .  

I I  
8 . 2 . 3  Work Area P r o t e c t i o n  

All b u i l d i n g s  a t  t h e  tes t  base w i l l  be designed and l a i d  ou t  t o  provide t h e  

maximum s a f e t y  t o  personnel  using them. Included i n  t h e i r  design w i l l  b e  

p r o t e c t i o n  from f i r e ,  explosion,  and n u c l e a r  r a d i a t i o n .  

Although c e r t a i n  b u i l d i n g s  and areas normally w i l l  n o t  have r a d i o a c t i v e  

materials i n  o r  nea r  them, c e r t a i n  p recau t ions  w i l l  be  taken to  see that no 

r a d i o l o g i c a l  hazards  are a c c i d e n t l y  in t roduced .  I n  g e n e r a l ,  t hese  p r e c a u t i o n s  
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will consist of strategically locating in each building one or more airborne 

During normal operations,the nuclear engfne and reactor area will be the area 
- -  

requiring the greatest control. A l l  personnel entering this area will be 

dust monitors fitted with audio alarms to warn personnel in the area should 

required to wear film badges. 

dosimeters will be required for workers handling or working near the reactor. 

The reactor work area w i l l  not incorporate a sprinkler system which could 

flood the reactor and cause an excursion. u 

Anti-contamination clothing and special 

c. 

- 
I /  
Q-6 

an excessive airborne contaminant build up. Periodic inspection with portable 

counters will be conducted to insure against long-time build up of radioactive 

materials. 

Areas containing fissionable or radioactive material will be controlled t o  

limit acce~s to authorized personnel only. 

extensive detection equipment (including criticality monitors) that constantly 

monitor each area at several locations including air intakes, exite, and 

exhaust systems. 

portable instrumentation during the conduct of hazardous tests or operations 

or during other periods of high danger. 

These areas will be equipped with 

These fixed s y s t a n s  will be augmented by the use of 

Portal monitors will be installed at the exits to a l l  controlled areas to 

insure that no radioactive particles accidentally adhere to personnel or 

material being re~ioved from the area. 

In the event of a power failure,all primary detection and alarm devices will 

automatically switch to emergency battery power or diesel driven generators. 



PA 6 
During t h e  t i m e  t h a t  t h e  n u c l e a r  p ropu l s ion  system i s  present  i n  the  IL 

-,the s t a g e  assembly area w i l l  be  considered a c o n t r o l l e d  area. 

Workers e n t e r i n g  t h i s  area w i l l  wear f i l m  badges even though t h e  r e a c t o r  w i l l  

have s u f f i c i e n t  poison i n  and around it t o  prevent  an excursion. 

V A G ,  
The presence o f  t h e  n u c l e a r  s t a g e  i n  t h e  3 

7 o r  a t  t h e  launch pad r e p r e s e n t s  a p o t e n t i a l  hazard,  but because of 

t h e  l i m i t e d  n a t u r e  o f  work t o  be accomplished OA t h e  nuc lea r  system, and t h e  

sa fegua rds  p r e s e n t ,  t h e  exposure danger i s  cons ide red  extremely low. The 

areas w i l l  be considered as c o n t r o l l e d  areas, b u t  f i l m  badges and o t h e r  

s p e c i a l  equipment w i l l  only be r e q u i r e d  f o r  workers r e q u i r i n g  n u c l e a r  s t a g e  

access. 

o f  t h e  r e a c t o r  t o  sense any i n c r e a s e  i n  r a d i a t i o n  l e v e l s  and a c t i v a t e  

s u i t a b l e  alarms. Hydrogen s n i f f e r s  i n  t h e  engine i n t e r s t a g e  a rea  and 

equipment bay will warn of  p o s s i b l e  exp los ions  which could lead t o  a 

n u c l e a r  i n c i d e n t .  

Monitoring equipment w i l l  be  p r e s e n t  a t  a l l  times i n  t h e  v i c i n i t y  

I (  
0 . 2 . 4  P r o t e c t i o n  o f  O f f - s i t e  Personnel  and Areas 

The p o s s i b i l i t y  of  a c a t a s t r o p h i c  f a i l u r e  of  the boos te r  o r  premature 

a c t i v a t i o n  of  tbe n u c l e a r  engine r e q u i r e s  t h a t  a comprehensive p l an  be 

c r e a t e d  t o  p r o t e c t  personnel  and p rope r ty  away from t h e  tes t  si te.  Th i s  

p l a n  s h a l l  c o n s i s t  o f :  d i s p e r s i o n  area s t u d i e s  based on s t a t i s t i c a l  

and l o c a l  wind and  weather c o n d i t i o n s ,  (2) l o c a t i o n  of de t ec t ion  equipment 

i n  t h e  d i s p e r s a l  area and p l ans  f o r  a c t i v a t i n g  i t  during hazardous o p e r a t i o n s ,  

and (3) evacuat ion p l a n s  f o r  hazard a r e a s  should t h e  need a r i s e .  

(1) 
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Although f i n a l  e v a l u a t i o n  must await completion of  d e t a i l e d  hazard s t u d i e s s  

i n fo rma t ion  from p re l imina ry  hazard s t u d i e s  i n d i c a t e s  that o f f - s i t e  personnel  

and t h e  g e n e r a l  p u b l i c  w i l l  n o t  be exposed t o  r i s k s  g r e a t e r  than those  now 

a s s o c i a t e d  w i t h  t h e  launch o f  a l l - chemica l  r o c k e t s .  

, 

/ I  
8 . 2 . 5  Opera t iona l  S a f e t y  

A l l  operations to be performed on the nuclear stage or its components w i l l  be 

in accordance with clearly written procedures and check l i s t s .  These proced- 

ures may be in the form of planning owration sheets, test and checkout pro- 

cedures, coutdowns or other specialized procedures involving qualified 

personnel md equlpxent. 

and and operations groups and w i l l  be reviewed by the safety organization prior 

to approval for use. Deviations f r o m  procedure must be approved by appropri- - 
ate rmageclsnt personnel. 

They w i l l  be originated -DY the responsible engineer- 

Nuclear Reactor and Engine. O f  all systems i n  t h e  S-N s t a g e ,  t h e  n u c l e a r  

r e a c t o r  can be considered as p o t e n t i a l l y  t h e  most dangerous, not a l o n e  

because o f  t h e  r i s k  t o  o p e r a t i n g  pe r sonne l ,  bu t  because hannful e f f e c t s  

from c a t a s t r o p h i c  even t s  can  spread over  much wider areas and endanger more 

people.  For t h i s  r eason ,a  broad n u c l e a r  s a f e t y  system approach has been 

adopted . 

Among s a f e t y  systems being cons ide red ,  which may appear  i n  equipment and 

procedures throughout o p e r a t i o n s  from engine assembly through completion 

o f  f l i g h t  t e s t s ,  are: 

0 Poison s a f e t y  w i r e s  f o r  the owlear  care 

I J  
6 - 8  
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0 Fngine c o n t r o l  dr:im i n t e r l o c k  

0 2ngine programmer i n t e r l o c k  

0 ‘ne r t  gas purge system 

P r o p e l l a n t  1 sc1:iti )ti v a l v e  

0 P r e l m n c h  r,?di:-tiori monitoring 

0 riezctor d e s t m c t  :;stem 
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Nuclear S tage .  The n u c l e a r  s t a g e  assembly and checkout can be cons ide red  i n  

two phases.  

p r i o r  t o  t h e  mating of  t h e  n u c l e a r  engine.  

dangers l i e  i n  miss i le  f i r e s  i nvo lv ing  electrical systems and the 

The f i r s t  phase would inc lude  a l l  work scheduled f o r  completion 

During t h i s  phase t h e  g r e a t e s t  

s a f e t y  program t o  c o n t r o l  o p e r a t i o n s  and safeguard personnel  would very 

c l o s e l y  p a r a l l e l  t hose  p r e s e n t l y  i n  f o r c e  on t h e  Agena, P o l a r i s ,  and o t h e r  

Lockheed programs. A s  p rev ious ly  s t a t e d ,  a l l  work would be conducted per 

approved procedure t o  minimize a c c i d e n t s  caused by procedural  e r r o r s .  

The second phase would begin when the  n u c l e a r  system i s  de l ive red  t o  t h e  

s t a g e  assembly f a c i l i t y .  A t  t h i s  t i m e  a l l  systems checkout w i l l  have been 

completed except  those items r e q u i r i n g  t h e  n u c l e a r  system f o r  completion. 

During t h i s  phase t h e  assembly a r e a  w i l l  be considered a r a d i a t i o n  c o n t r o l l e d  

a r e a  and a l l  workers w i l l  be r e q u i r e d  t o  wear f i l m  badges. Spec ia l  dosimeters  

and p r o t e c t i v e  c l o t h i n g  w i l l  be r e q u i r e d  f o r  workers handling t h e  engine 

during mating and checkout o p e r a t i o n s .  A t  no time w i l l  t h e  poison be removed 

from the  r e a c t o r  i n  the  8 ! ! &  
hJl4r'J. 

F l i g h t  Veh ic l e .  The f i n a l  assembly of t h e  launch v e h i c l e  w i l l  be  accomplish- 

ed i n  t h e  v e r t i c a l  assembly b u i l d i n g .  By t h i s  t ime , ' checkou t  of t h e  nuc lea r  
Nfifj * 

s t a g e  and b o o s t e r  s t a g e s  w i l l  have been completed. 'As i n  the  It-- 

a c o n t r o l l e d  area must be e s t a b l i s h e d  when t h e  n u c l e a r  s t a g e  is  d e l i v e r e d  

t o  t h e  v e r t i c a l  assembly b u i l d i n g .  However, because danger of r a d i a t i o n  

exposure i s  extremely u n l i k e l y  i n  t h i s  f a c i l i t y ,  only those  persons r e q u i r i n g  

d i r e c t  a c c e s s  t o  t h e  n u c l e a r  s t a g e  w i l l  be r e q u i r e d  t o  wear f i l m  badges.  No 

_. 

r e l a x i n g  o f  requirements  t o  inonitor che 2rea for r a d i a t i o n  hazards will be 

permi t t ed .  , 1 1  
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I t  i s  conceivable ,  and even q u i t e  p r o b a b l e ,  t h t  eng inee r ing  modif icat ions 

o r  cornporient f a i h r e s  mj r e q u i r e  rework t o  t h e  nuclear eng ine  assembly o r  

s u r r m n d i n g  sjstems durinF: t h e  t1n.e t h e  system i s  i n  t h e  Ki?, v e r t i c R l  assenbl:; 

; m i l d i n g ,  o r  a r e a  o t h e r  t han  t h e  engine f a c i l i t y .  P r i o r  t o  accomplishment of 

such work, cognizant  t e c h r i i c a l  and  s p f e t y  r e p r e s e n t a t i v e s  of e f f e c t e d  c o n t r a c t o r s  

w i l l  cons ide r  t h e  r i s k  involved and t3ke a p p r o p r i e t e  a c t t o n  t o  a s su re  adequate  

s a f e t y  even t h m g h  E U C ~  a c t i o n  may r e q u i r e  r e t u r n  of the e n g i n e  t o  t h e  engine 

a s semt ly  m e a .  I r i  r1o ir istpnce will schedule c o n s i d e r i t i 7 n s  be allowed to 

r e s w i c t e d  to t r x i t l e 6  ?rid c w p e t e n t  oper?tc7rs. 

Lauuch FRd Sa fe ty .  P r i o r  t o  d e l i v e r 2  of t h e  vehicle to t he  l?unch p.'d, t h e  

3a::ge Coritractor w i l l  p e r f o r n  a comprehensive i n s p e c t i o n  of the t e s t  s t a n d ,  

lnurich s i t e  a r e a ,  fuel rJ  stems,water systems, camera peds ,  p r o p e l l a n t  s t o r n g e  

a r e 3 s ,  p re s s ; i r i za t ion  and d l s t r i b u t i o n  system, and  emer;-ency d i e s e l  equipment. 

The f a c i l i t y  mst  be c e r t i f i e d  8 s  reedy t o  support  t h e  pre-count a c t i v i t y .  
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All precount  a c t i v i t y  s h a l l  be done i n  accordance wi th  a master v e h i c l e  

p r e p a r a t i o n  procedure which s h a l l  l i s t  a l l  work t o  be accomplished, pe r sons  

and c o n t r a c t o r s  r e s p o n s i b l e ,  a p p l i c a b l e  procedures involved, and s a f e t y  

p l a n  i n  e f f e c t .  S a f e t y  p l a n s  w i l l  d e f i n e  t h e  personnel ,  equipment, and 

c o n t r o l l e d  area requirements  f o r  each o p e r a t i o n  t o  be performed. 

Range Sa fe ty .  C e r t a i n  hazards  n o t  a s s o c i a t e d  wi th  a l l - chemica l  r o c k e t s  are  

i n h e r e n t  t o  t h e  launch of a v e h i c l e  i n c o r p o r a t i n g  a nuc lea r  r e a c t o r .  These 

haza rds  involve t h e  r a d i o a c t i v e  c o n t a n i n a t i o n  of  a i r ,  land,  o r  ocean areas 

i n  t he  event  of a c a t a s t r o p h i c  f a i l u r e  of t he  system. Extensive hazard 

a n a l y s i s  m u s t  be  made be fo re  a complete e v a l u a t i o n  can %e made; however, 

it i s  appa ren t  from p re l imina ry  s t u d i e s  t h a t  adequate safeguards can be 

e f f e c t e d  t o  reduce the r i s k  t o  t h e  l e v e l  p r e s e n t l y  a s s o c i a t e d  wi th  t h e  

launching of l a r g e  chemical r o c k e t s .  

P r e s e n t l y  under c o n s i d e r a t i o n  i s  a r e a c t o r  d e s t r u c t  system. 

t h e  v e h i c l e  d e s t r u c t  system 

I n i t i a t i o n  o f  

by command of t h e  range safety o f f i c e r  

s h a l l  r u p t u r e  t h e  main tanks 

o f  each s t a g e  and explode a s e r i e s  of charges  surrounding t h e  n u c l e a r  

r e a c t o r .  These cha rges  would c u t  t h e  r e a c t o r  elements i n t o  pieces of  less 

than c r i t i c a l  s i z e  so  t h a t  no danger o f  an  excur s ion  will e x i s t  on impact. 

Following nuc lea r  s t a g e  s e p a r a t i o n  t h e  re?.ctor d e s t r u c t  charges would be 

j e t t i s o n e d  t o  p reven t  au to -de tona t ion  due t o  r a d i a t i o n  heating. As a f u r t h e r  

safeguard t h e  r e a c t o r  s t a r t  s i g n a l  would be locked o u t  u n t i l  c e r t a i n  coildim 

t i o n s  of t ime, a c c e l e r a t i o n ,  and a t t i t u d e  would have been s a t i s f i e d .  - 

I! 
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Although t h e  p r o b a b i l i t y  i s  cons ide red  extremely remote, c e r t a i n  f a i l u r e  

modes can occur wnich would resu l t  in a reactor excursion following 

impact on a land mass o r  i n  r e l a t i v e l y  shal low water .  Remote ope ra t ed  

equipment i s  t h e r e f o r e  necessa ry  t o  permit e i t h e r  land o r  water recovery of 

r a d i o a c t i v e  r u b b l e .  Inasmuch as a l l  impact p o i n t s  f o r  f l i g h t  a b o r t s  

subsequent t o  t h e  programmed i n i t i a t i o n  of t h e  nuc lea r  s t a g e  a r e  i n  deep 

water, no hazard from r a d i o a c t i v e  rubb le  i s  a n t i c i p a t e d  and no recovery is 

f e l t  necessa ry .  Contamination of food s u p p l i e s  through f i sh ing  a c t i v i t i e s  

i n  t h e s e  wa te r s  i s  cons ide red  s m a l l  a l though some r e s t r i c t i o n s  may be ' 

a d v i s a b l e  i n  t h e  event  of  a shallow water I m p a c t .  

Tracking information t o  provide r e a l - t i m e  d a t a  on v e h i c l e  a t t i t u d e  and 

p r e d i c t e d  impact w i l l  be provided through A z u s a ,  FPS-16 C-band r a d a r ,  

Skin Track r a d a r ,  e l e c t r o n i c  sky sc reen  equipment, and o p t i c a l  sky sc reen .  

Des t ruc t  a c t i o n  w i l l  be taken by t h e  range s a f e t y  O f f i c e r  whenever t r a j e c t o r y  

d i r e c t i o n s  o r  p r e d i c t e d  impact p o i n t  v i o l a t e  t he  boundaries e s t a b l i s h e d  f o r  

s a f e  f l i g h t .  

li 
f .2 .6  Emergency Procedures 

The b a s i c  s a f e t y  p o l i c i e s  of LMSC d i c t a t e  t h a t  hazard cond i t ions  r e s u l t i n g  

from a l l  c r e d i b l e  a c c i d e n t s  be covered by emergency procedures c l e a r l y  

de f in ing  t h e  r e s p o n s i b i l i t i e s  o f  employees, t h e i r  s t a t i o n s  and d u t i e s ,  

evacuat ion p l ans  i f  a p p l i c a b l e ,  and t h e  type of alarm t o  be given. These 

procedures w i l l  c l o s e l y  p a r a l l e l  t hose  p r e s e n t l y  i n  e f f e c t  on e x i s t i n g  

missile programs for f a c i l i t y  o r  m i s s i l e  system f i r e s ,  c ryogmic  mishape,  

t r a n s p o r t e r  a c c i d e n t s ,  launch a b o r t s .  e t c . ,  except  t h a t  allowances must 
I /  
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be made f o r  t h e  presence of  a n u c l e a r  r e a c t o r .  Extensive analyses  w i l l  be 

made t o  e s t a b l i s h  t h e  hazard areas f o r  each c r e d i b l e  acc iden t  s i t u a t i o n  

invo lv ing  t h e  n u c l e a r  r e a c t o r  which exposes o r  t h r e a t e n s  t o  expose workers 

t o  harmful r a d i a t i o n .  

of  a l l  n o n - e s s e n t i a l  pe r sonne l  from t h e s e  areas u n t i l  t h e  hazard has been 

removed by t r a i n e d  emergency crews. 

Evacuation p l ans  w i l l  provide f o r  t h e  prompt removal 

P a r t i c u l a r  a t t e n t i o n  w i l l  be  g iven  t o  those  a c c i d e n t s  which involve a r e a c t o r  

excur s ion  caused by land o r  water  impact due t o  an a b o r t e d  f l i g h t  in which 

t h e  d e s t r u c t  system f a i l s  t o  des t roy  t h e  r e a c t o r  co re .  Areas which are  

endangered i n  this manner must be evacuated p r i o r  t o  launch. Trained 

crews w i l l  be s t and ing  by w i t h  s u i t a b l e  equipment f o r  emergency a c t i o n  

d i c t a t e d  by t h e s e  a c c i d e n t s .  

ii  _ .  
4.2.7 Committees and Implementation 

The NSPf t e s t  o p e r a t i o n s  d i r e c t o r  w i l l  c r e a t e  such committees as are  

a p p r o p r i a t e  t o  i n s u r e  t h e  c r e a t i o n  and implementation o f  a complete o p e r a t i o n a l  

s a f e t y  program. Members w i l l  i nc lude  q u a l i f i e d  r e p r e s e n t a t i v e s  o f  eng inee r ing ,  

o p e r a t i o n s  , and management. 

An i n t e n s i v e  t r a i n i n g  program w i l l  be conducted t o  i n d o c t r i n a t e  a l l  workers 

w i t h  t h e  haza rds  o f  t h e i r  j obs ,  t h e  use  of s a f e t y  equipment, and t h e i r  

f u n c t i o n s  and r e s p o n s i b i l i t i e s  in t h e  event  of a n  emergency i n  t h e i r  area. 

S a t i s f a c t o r y  completion of t h e  s a f e t y  t r a i n i n g  w i l l  be r e q u i r e d  b e f o r e  

personnel  can be a u t h o r i z e d  t o  perform or s u p e r v i s e  work involving hazardous 

systems i n  the  v e h i c l e .  

LOCKHEED MISSILES & SPACE COMPANY 
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P e r i o d i c  i n s p e c t i o n s  w i l l  be conducted t o  v e r i f y  t h e  cond i t ion  of equipment, 

conformance t o  r e g u l a t i o n s ,  and t h e  e x i s t e n c e  o f  hazards .  

The e n t i r e  s a f e t y  program w i l l  be r i g i d l y  enforced by t h e  NSPd t es t  o p e r a t i o n s  

d i r e c t o r .  V i o l a t i o n s  w i l l  be d e a l t  w i t h  promptly and d i s c i p l i n a r y  a c t i o n  

c o n s i s t e n t  w i t h  company p o l i c y  taken t o  i n s u r e  mandatory adherence t o  t h e  

program. 

l( 
g.2.8 S p e c i a l  P r e c a u t i o n s  

Hazards and handl ing problems unique t o  the  RIFT program are l a r g e l y  t h e  

r e s u l t  of having a n u c l e a r  r e a c t o r  i n  t h e  R I F T  s t a g e .  They r e q u i r e  special  

p r e c a u t i o n s  t o  reduce t h e  r i s k  t o  ope ra t ing  personnel  and the g e n e r a l  

populace.  I n  g e n e r a l ,  such p recau t ions  f a l l  i n t o  t h r e e  c l a s s e s :  e l i m i n a t i o n  

of haza rds ,  c o n t r o l  of r i s k s  a s s o c i a t e d  wi th  the  hazard,  and educat ion and 

t r a i n i n g .  

Hazard S t u d i e s .  I n  keeping w i t h  Lockheed p o l i c y ,  complete and thorough 

a n a l y s i s  shall be made o f  a l l  phases o f  t h e  f l i g h t  t e s t  program t o  determine 

p o s s i b l e  f a i l u r e  modes, n a t u r e  of i n c i d e n t s ,  and o p e r a t i o n  plans.  The 

s p e c i a l  p recau t ions  t o  be taken a t  t he  t es t  base w i l l  f a l l  i n to  t h e  

o p e r a t i o n a l  ca t egory  and s h a l l  form t h e  foundat ion o f  t h e  s a f e t y  program. 

E l imina t ion  of Hazards. Many hazards  can be e l imina ted  o r  s i g n i f i c a n t l y  

reduced during t h e  design phase o f  t he  program by c a r e f u l  a t t e n t i o n  t o  

design d e t a i l s .  

designs t o  i n s u r e  t h a t  no o p e r a t i o n a l  problems a re  b u i l t  in and that a l l  

t es t  and handl ing requirements  can b e  s a t i s f i e d .  

Q u a l i f i e d  personnel  s h a l l  review a l l  v e h i c l e  and f a c i l i t y  

I l  
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Cont ro l  o f  R i sks .  Obviously a l l  haza rds  cannot be e l imina ted .  The re fo re ,  

a f t e r  ach iev ing  what r e d u c t i o n s  a r e  p o s s i b l e ,  c o n t r o l s  must be e s t a b l i s h e d  

which w i l l  reduce t h e  p r o b a b i l i t y  of occurrence t o  a c c e p t a b l e  l e v e l s ,  These 

c o n t r o l s  s h a l l  be o f  t h e  fol lowing n a t u r e :  

0 Procedura l  c o n t r o l s :  a l l  o p e r a t i o n s  w i l l  be per  approved 

procedure and/or  preplanned workbook i t e m s .  Radioact ive or  

f i s s i o n a b l e  m a t e r i a l  s h a l l  be handled on a c o n t r o l l e d  inventory 

b a s i s .  I n s p e c t i o n  and monitor ing s h a l l  a s s u r e  conformance t o  

procedure.  

e Area c o n t r o l :  a r e a  c o n t r o l s  w i l l  be e s t a b l i s h e d  t o  provide 

sa fegua rds  from f i r e ,  exp los ion ,  r a d i a t i o n ,  and sabotage.  

e S a f e t y  equipment: personnel  involved i n  hazardous tasks  s h a l l  

be provided w i t h  s a f e t y  equipment f i t t i n g  t h e  ope ra t ion .  

Typical  exaxplos are  an t i con tamina t ion  c l o t h i n g ,  r a d i a t i o n  

d e t e c t i o n  badges, b r e a t h i n g  equipment, s a f e t y  g l a s s e s ,  e tc .  

e S a f e t y  s y s t e m :  a i r b o r n e  s a f e t y  systems w i l l  encompass command 

o f  missi le  s t a g e s  and r e a c t o r  core ,  i n t e r l o c k s  

t o  prevent  premature r e a c t o r  a c t i v a t i o n ,  and r e a c t o r  poison t o  

p reven t  a c c i d e n t a l  excur s ions .  

i nc lude  area monitor ing equipment, alarm systems, s p r i n k l e r s ,  

Ground s q f e t y  systems w i l l  

decontamination equipment, t r a c k i n g  and d e s t r u c t  systems, e t c .  

Education and T r a i n i n g .  

ed f o r  t h e  t e s t  base  o p e r a t i o n ,  an  e x t e n s i v e  program of education and t r a i n i n g  

To i n s u r e  t h e  e f f e c t i v e n e s s  of t h e  c o n t r o l s  e s t a b l i s h -  

m u s t  be conducted. A l l  personnel  a t  t h e  base s h a l l  be i n d o c t r i n a t e d  i n  t h e  

-/ I /  
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hazards  involved i n  t h e i r  work and t h e i r  r e s p o n s i b i l i t i e s  i n  minimizing 

r i s k s ,  All o p e r a t i n g  personnel  s h a l l  be thoroughly t r a i n e d  and q u a l i f i e d  

i n  t h e i r  work. 

I n  a d d i t i o n  t o  d i r e c t  t r a i n i n g  o f  o p e r a t i o n a l  personnel ,  LMSC s h a l l  coope ra t e  

f u l l y  w i t h  NASA, Range C o n t r a c t o r ,  and a s s o c i a t e d  c o n t r a c t o r s  i n  e s t a b l i s h i n g  

and conducting a p u b l i c  awareness program aimed a t  alleviating or  p reven t ing  

misconceived ideas  of hazards  by t h e  g e n e r a l  populace. Such a program w i l l  

reduce t h e  danger of panic  i n  t h e  event of  an abor t ed  launch and reduce t h e  

danger of c r e a t i n g  undue p u b l i c  concern.  

8-17 
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RANGE SUPPORT 

The d e t a i l e d  requirements  f o r  range support  w i l l  be  included in  t h e  Program 

Requirements Document t o  be i s s u e d  a t  a l a te r  d a t e .  General  range support  

requirements  a r e  a s  fol lows:  

Standard t iming r e f e r e n c e  t o  c o r r e l a t e  d a t a  from nuclear  v e h i c l e ,  

a i r c r a f t ,  shipboard,  and ground systems (WWV) 

Launch and a s c e n t  o p t i c a l ,  r a d a r ,  and t e l eme t ry  coverage 

Accurate d a t a  on wind speed and d i r e c t i o n  

BOA hydrophone network t o  determine n u c l e a r  engine impact p o i n t  from 

SOFAR bombs 

Instrumented s h i p s ,  a i r c r a f t ,  and downrange ground s t a t i o n s  f o r  

a c q u i s i t i o n  of  midcourse and r een t ry -phase  d a t a  

I n t e g r a t e d  communication system of l a n d l i n e s  and r a d i o  l i n k s  

Range s a f e t y  and command c o n t r o l  

LOCKHEEO MISSILES & SPACE COMPANY 
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The S-N s t a g e  i s  being designed 

'3 
Sec t ion  

IRONMENTAL C R I T E R I A  

i n  accordance w i t h  information i n  Appendix I 

of MSFC l e t t e r  M-AERO-G-15-62 ( s u b j e c t :  "Natural Environmental Design C r i t e r i a  

f o r  RIFT Vehicles ,")  da t ed  2 August 1962.  The wind cond i t ions  t o  which t h e  

s t a g e  is  being designed a l s o  r e p r e s e n t  t he  maximum ground wind speed envelope 

f o r  launch-pad o p e r a t i o n s  and the  upper wind speed envelope f o r  t h e  a s c e n t  

t r a j e c t o r y .  The c r i t e r i a  a p p l i c a b l e  t o  the Checkout and Launch Plan a r e  t h e  

L launch-pad wind environment and t h e  i n f l i g h t  wind environment. 

_- s. 1 LAUNCH-PAD W I N D  EXVIRONMENT 

Wind d a t a  t o  be used f o r  t he  RIFT v e h i c l e s  f o r  launch-pad (ground) wind 

environment w i l l  be as fo l lows .  

13 
2 . 1 . 1  Vehicle  Free-Standing on Launch Pad 

The RIFT v e h i c l e ,  f u e l e d  o r  un fue led ,  w i l l  be designed t o  be s t r u c t u r a l l y  

capable  of w i ths t and ing  t h e  h i g h e s t  wind speed no t  expected t o  be exceeded 

99.9 pe rcen t  of t h e  t i m e  during any monthly pe r iod ,  while  f r ee - s t and ing  on 

t h e  launch pad a t  Cape Canaveral ,  F l a .  (See Table m-1.) 
, 3  

r -  

(3 
kQz-1 
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Table IB-1 

11.8 23.0 
14.8 28 .8  
17 .3  33 .6  
1 9 . 3  37.5 
2 1 . 9  42.6 
23.7 46 .0  
24.9 48.3 

GROUND-WIND SPEED ENVELOPE, 99.9-PERCENT PROBABILITY OF OCCURRENCE 
CAPE CLYAVERAL, FLA. 

(App l i cab le  t o  v e h i c l e  f r ee - s t and ing  on launch pad) 

16.6 32.2 
20.7 40.3 
24.2 47 .0  
27 .O 52.5 
30.7 59.6 
3 3 . 2  6 4 . 4  
34.8 67.6 

b 

Height Above - 

Ground Level 
(d ( f t )  

3 .O 10 
9.1 30 

18 .3  60 
30 .5  100 
6 1 . 0  200 
91.4 300 

121.9 400 

13 
EB.1.2 Vehicle  Secured on 

Steady -S t a  t e  

(m/sec) (kno t s )  
Wind 

Launch Pad 

During pe r iods  when ground-wind cond i t ions  a r e  p r e d i c t e d  t o  exceed t h e  

99.9-percent peak wind speeds ( 6 4 . 4  kno t s  f o r  h e i g h t s  up t o  300 f t . ,  67.6 knotq 

up t o  400 f t . ) ,  t h e  v e h i c l e  m u s t  be  p l aced  i n  a s e r v i c e  s t r u c t u r e  or s h e l t e r ,  

o r  secured i n  such a manner t h a t  no a d d i t i o n a l  wind-loading cond i t ions  w i l l  be 

encountered by t h e  v e h i c l e ;  o the rwise ,  a r i s k  of loss due t o  s t r u c t u r a l  

f a i l u r e  must be assumed. Based on a 10-year r eco rd  of  ground wind 

measurements f o r  P a t r i c k  A i r  Force Base and t h e  Cape Canaveral area,  t h e  

maximum wind measurement ( s t e a d y - s t a t e )  at .  77 f t .  i s  50 kno t s .  The s e r v i c e  

s t r u c t u r e ,  s h e l t e r s ,  o r  wind t i e s  w i l l  be designed t o  withstand (while  con ta in -  

ing o r  s ecu r ing  t h e  launch v e h i c l e )  wind loads r e s u l t i n g  from t h e  probable  

maximum peak wind speed of 108 kno t s  (55.6 m/sec). 

j.3 
a - 2  
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Height Above I Steady-State  
Ground Level Wind Peak Wind 

(m) ( f t )  (m/sec) ( k n o t s )  (m/sec) (knots)  

10.1 1 9 . 6  3 .O 10 7 . 2  14.0 
9 . 1  30 9 .o  1 7 . 5  1 2 . 6  24.5 

1 8 . 3  60 1 0 . 8  21.0 1 5 . 1  2 9 . 4  
3 0 . 5  100 1 1 . 6  22.5 1 6 . 2  3 1 . 5  
‘61.0 200 1 3 . 3  2 5 . 9  18.7  3 6 . 3  

121.9 400 1 5 . 1  29.4 21 .2  4 1 . 2  
9 1 . 4  300 14.4 2 8 . 0  2 0 . 2  3 9 . 2  

b . 

13 
de3.1.3 Vehicle During Launch 

m 

u 

C .  

c- 

Y 

c. 

L 

The RIFT v e h i c l e  design s t e a d y - s t a t e  and peak  ground winds necessary t o  

accommodate a launch c a p a b i l i t y  during any monthly p e r i o d  95 percent of the 

t i m e  a r e  given i n  Table  a - 2 .  
13 

1 3  
s . 2  INFLIGHT WIND ENVIRONMENT 

Wind d a t a  t o  be used f o r  design of t he  R I F T  v e h i c l e  f o r  i n f l i g h t  wind 

environment a r e  as fo l lows .  

j 3  0 
Fig .  a-1 and Table -G-3 provide informarion on the  i d e a l i z e d  wind-speed 

p r o f i l e  envelope w i t h  r e s p e c t  t o  a l t i t u d s  which speeds a r e  not  expected t o  b e  

exceeded 9 5  pe rcen t  of t h e  time during the  wind ie s t  monthly per iod.  

13 
T a b l e  453-2 

GROUXD-WIKD SPEED ESVELOPE, 95-PERCENT PROBABILITY OF OCCURRENCE 
CAPE CAYAVERAL, F W .  

(Applicable  t o  v e h i c l e  during launch) 

I I I I 

I 
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PERCENTAGE OF MONTHLY PERIOD THE 75m/see 
WIND IS EXCEEDED IN THE 10 TO 14 km ALTITUDE 

s: REGION. 
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Fig. a-1 Wind Speed Profile Envelope 
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W I N D  PRO 

r I 
A l t i t u d e  Wind Speed 

(km) (m/ s e c )  

A’ 

1 

13 
Table l 9 - 3  

r 

A l t i t u d e  Wind Speed 
(km) (m/ s e c )  

Sur face  10 
10 75 
14 75 
20 25 
30 25 
60 140 
80 140 

, .  

. 1 

E ENVELOPE, IDEALIZED 95-PERCENT PRO 

(Applicable  t o  v e h i c l e  during a s c e n t  

ABILITY OF 

t r a j e c t o r y )  

CCURRENCE 

Sur face  
10 
14  
20 
30 
60 
80 

10 
75 
75 
25 
25 

140 
140 

~ 

The wind ies t  monthly pe r iod  i s  de f ined  as the  ca l enda r  month having t h e  

h ighes t  average wind speeds i n  t h e  10-14 km a l t i t u d e  r eg ion .  These d a t a  are  

f o r  h o r i z o n t a l  wind flow. These wind speeds are a p p l i e d  without r e g a r d  t o  

d i r e c t i o n  t o  e s t a b l i s h  v e h i c l e  design requirements .  Since the  high-dynamic-pressure 

r eg ion  i s  of c o n s i d e r a b l e  importance f o r  e s t a b l i s h i n g  c o n t r o l  and s t r u c t u r a l  

requirements ,  t h e  average percentage of t he  v a r i o u s  monthly periods during which 

the  75 mlsec wind speed i s  exceeded has a l s o  been included i n  Fig. W-1 f o r  
13 

r e f e r e n c e  purposes.  This  wind p r o f i l e  w i l l  be  used f o r  a l l  design of  RIFT 

. .  

v e h i c l e s .  
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